ANNALS 


OF 


The Entomological Society of America 


VOLUME XXXVIII, 1945 


HERBERT OSBORN, Editor Emeritus 


CLARENCE H. KENNEDY, Editor Emeritus 


EDITORIAL BOARD 


ARTHUR W. LINDSEY, Managing Editor, 
GRANVILLE, OHIO 
1945 1946 1947 
F. M. CARPENTER, ARTHUR GIBSON, W. J. BROWN, 
CAMBRIDGE, MAss. OTTrawa, CANADA. OrTrawa, CANADA. 


WILLIAM PROCTER, T. H. HUBBELL, =~. G. LINSLEY, 
BAR Harsor, ME. GAINESVILLE, FLA. BERKELEY, CALIF. 


E. M. WALKER, GEO. F. KNOWLTON, /. E. HOFFMANN, 
ToRONTO, CANADA. LoGaN, UTAH. WasuHincton, D. C. 


PUBLISHED QUARTERLY BY THE SOCIETY 
COLUMBUS, OHIO 





TABLE OF CONTENTS—VOLUME XXXVIII 


CONTENTS OF No. 1 





PAGE 


DaccGy, RicHarD H.—The Biology and Seasonal Cycle of Anopheles farauti 
Ok AER ete SOMO, PIGW TUCOTIIOG occ vos ck coca cnen conssvcaPesecensevcees 
Bostick, BEVERLY OAKLEY—The Morphology of the Carabid Beetle, Calosoma 
edd ea niet 2 ore Ba nn sa Wok ga eacbcas wwe KS BO 
Wray, D. L.—A New Tetracanthella from North Carolina, with a Key to the 
Known Species (Collembola: Isotomidae)...................cceeeeeeeeeee 
MICKEL, CLARENCE E.—Three New Species of Mutillidae from Peru and 
ne 55 55s. 5p Fe Wis pia fins woh WORE Haka sie d Shoes G0 san 30 bares 
YEAGER, J. FRANKLIN, and HEISHMAN, RutH C.—Some Effects of Antisera on 
Larvae of the Southern Armyworm, Prodenia eridania (Cram.)............ 
BuGBEE, Rospert E.—Eight New Species of the Genus Eurytoma from Mexico 
and Guatemala (Hymenoptera: Eurytomidae). Parts V and VI. Quad- 
rata ~ Corpulenta ROE 5654's erica SS LA ee nin ol ae awd ima RATES ¥88 
ws nal . M.—New Spiders from the Great Smoky Mountain National 
Dre Lh onsen Pi at Rie 2S or oa aes so iden eiais a Lanai ea. & ose eres 
Rotu, Louts M.—The Odoriferous Glands in the Tenebrionidae. ; 
Rau, Putt—The Size of the Cell and the Sex of the Wasp in Ancistrocerus 
(BS lS RN CN BND SPS NO RR 
CALDWELL, JOHN S.—Notes on Issidae from Mexico (Homoptera: Fulgoridea).. 
Murray, WILLIAM DonALD—Taxonomic Value of Male Genitalia in Sphecoid 
NN op 6 oso oa Weeks 6400 co 04s Odd SODAS OR bes Knee Kes das CKO 
Proceedings of the Thirty-ninth Annual Meeting of the Entomological Society 
NINN so shu Bates Sts wie vse are EEN Mea We oo bce ee emienks Tabs 
Book Notices..... PERS REC ER Ce ‘ .13, 32, 44, 76, 87, 


Res i NR NED 65563 ay sas KA Che RADA ee osha cre smd sd Sea een dew ped s 
Cook, WiLL1AM C.—The Relation of Spring Movements of the Beet Leafhopper 
(Euttetix tenellus Baker) in Central California to Temperature Accumu- 
INN ha co nue Mccain sud awe od wie ded Orda REO SCORE 4 TUES 
DoncE, H. R.—Notes on the Morphology of Mosquito Larvae............... 
Borror, DonaLtp J.—A Key to the New World Genera of Libellulidae 
RR Rng Shi ite ade Stee eee Bia sih ay hrs is a haat wa ble tarsi 
Nevin, F. REEsE—Immature Forms of the Mite Caeculus pettiti............. 
DeLonc, Dwicut M.—A New Genus Acunasus and Eight New Species of 
Mexican Leafhopper (Homoptera: Cicadellidae)...............0.e cece eee 
STROHECKER, H. F.—Notes on and Description of Mexican Orthoptera. . 
CamMRAs, SIDNEY—A Study of the Genus Occemyia in North America (Diptera: 
ND ee ES iterate reat ae acc lyase arin Gee ite Waa beh OKO es VES 
SMITH, CARROLL N.—Biology of [xodes dentatus Neumann (Ixodidae)......... 
LyMAN, F. EArLE—Reactions of Certain Nymphs of Stenomena (Ephemeroptera) 
60. LAeht as Rented tO PLSD itat PUSTSTONDS... enc c cc cc ees eeeccscceess 
Park, THomaAs, and Davis, Marion Biccs—Further analysis of Fecundity 
in the Flour Beetles, Tribolium confusum Duval and Tribolium castaneum 
NE UN emia ih cain cate k elias Neo mis eiiten wane LE Gane HERES Ts 
Muma, Martin H., and JEFFERS, WALTER F.—Studies of the Spider Prey 
of Several Mud-Dauber Ss 55s Wlck, Keeite panes SEV eek tare so ees 
ALEXANDER, CHARLES P.—New Species of Crane-Flies from South America, 
oe Re ee ere ee ee eee 
NicHoLtson, H. P.—The Morphology of the Mouthparts of the Non- Biting 
Blackfly, Eusimulium dacotense D. & S., as Compared with those of the 
Biting Species, Simulium venustum Say. (Diptera: Simuliidae)........... 
oe ee de ire 148, 162, 167, 206, 222, 244, 280, 297, 298 


ii 


1 
14 
33 
38 
45 


89 
121 


125 
124 


149 
163 


168 
195 


199 


. 207 


216 
223 


234 


237 


. 245 


281 


-304 





CONTENTS ©. No. 3 (-} 
PAGE ~ 
STRANDTMANN, R. W.—Observations on the Nesting Habits of Some Digger 
Wasps (Sphecidae: Hymenoptera) 
Ricuins, CALVIN A.—The Development of the Midgut in the Larva of Aedes 
dorsalis Meigen 
Usincer, Ropert L.—Classification of the Enicocephalidae (Hemiptera, 
Reduvioidea) 
Townes, H. K.—A List of the Generic and Subgeneric Names of Dermaptera, 
with their Genotypes 
Wiuuiams, C. B.—Recent Light Trap Catches of Lepidoptera in U. S. A. 
Analy sed in Relation to the Logarithmic Series andthe Index of Diversity.. 357 
TaLsor, MARY—Population Studies of the Ant, Myrmica schenckii ssp. emeryana 
365 
Daccy, RicHarp H.—New Species and Previously Undescribed Naiads of 
Some Minnesota Mayflies (Ephemeroptera) 373 
Metcatr, R. L.—A Study of the Metabolism of Chlorophyll in the Squash 
Bug, Anasa tristis DeGeer.. 397 
CLAASSEN, EvELYN S.—An Annotated Check-List of the More Important 
PROMINENT DORIIGIGOIN 6c oc ons 5 o's i vie a bso a kee howe ewenes coane knees 403 
JELLIsOoN, W. L.—Cryptic Resemblance in Sathrophyllia rugosa (L.).......... 412 
DeLonc, Dwicut M.—A New Genus and Species of South American Leaf- 
hopper Belonging to a New Tribe of the Jassinae 414 
BIssELL, THEODORE L.—Myiophasia globosa (Tns.), Tachinid Parasite of the 
Cowpea Curculio 
WituiaMs, RoGerR W.—Variations Occurring in the Pilotaxy of the Terminal 
Segments of Aedes albopictus (Skuse), Fourth Stage Larvae (Diptera, 
Culicidae), with a Description of a Modal Form 
PALMER, MirtaM A.—Supplementary Notes on Ten Described Species of 
Lachnini (Aphidae) 447 
Book Notices............ i eeeeseees 018, 320, 342, 396, 411, 416, 440, 454-456 


CONTENTS OF No. 4 


NABOURS, 1") rt K.—The Derivation of Hymenoptera 

FERNALD, H. T.—A Colony of Solitary Wasps (Hymenoptera: Chlorionini).. 

MARSHALL, WILLIAM S.—The Rectai Sac of the Red-legged Grasshopper, 
Melanoplus femur-rubrum DeGeer.. 461 

Bess, HENry A.—A Measure of the Influence of Natural Mortality Factors 
on Insect Survival.. 

Hovanitz, WiLuaM—The Combined Effects of Genetic and Environmental 
Variations upon the Composition of Colias Populations.................-+ 482 

Rau, Puit—Longevity as a Factor in Psychic Evolution 503 

EXLINE, HARRIET—Spiders of the Genus Conopistha (Theridiidae, Con- 
opisthinae) from Northwestern Peru and Ecuador 505 

GreGG, ELLA VirGin1a—A Statistical Study of Taxonomic Categories in 
Ants (Formicidae: Lasius neoniger and Lasius americanus) 

— RLIN, RALPH V., and Iviz, WiLton—On Some Nearctic My galomorph 

Spiders. . 

YEAGER, J. FRANKLIN, and Munson, Sam C.—The Relation Between Poison 
Concentration and Survival Time of Roaches Injected with Sodium 
NEI, 5 c's oo dians eect 559 

Book Notices 

Index to Volume XX XVIII. 


912745 





THE ENTOMOLOGICAL SOCIETY OF AMERICA 
Presidents 


J. H. Comstock 
Wl, WHEE, cecdciiveccasctses 1908 
HENRY SKINNER 


HERBERT OsBORN 

a. rear ; 

C. J. S. BETHUNE 

P. P, CALVERT 

Ws Boe I osc neisechso00ed 

F. M. WEBSTER 

LAWRENCE BRUNER.............. 1917 
NATHAN BANKS 


J. M. ALDRICH 
ARTHUR GIBSON 
os 

C. W. — 
Geo. A. DEAN 


W. A. RILEY 
E. O. 


EpitH M. Patcu 
J. W. Fotsom 
J. J. Davis 
R. E. SNODGRASS 
C. L. METCALF. . UP Pee eee 
CLARENCE H. KENNEDY 
H. B. HUNGERFORD............0: 1936 
©, A. JOMAMMIRR occ cicec ewes 1937 
> L. MELANDER 

E. M. WALKER.. 


CLARENCE E., MICKEL....... nr 
J. A. G. REHN... 1945 


First Vice-Presidents 


JAMES FLETCHER 


J.B.S 


A re 1917 
T. D. A. COCKERELL 
James W. FOLSOM. .....00.ssseee. 


ARTHUR GIBSON 
Wa. S. MARSHALL 


Wig Me I vo ccccdecccsecskee 
LAWSON CAESAR 


C. L. METCALF 1926 
rere ee 1927 
EpitH M. Patcu 1928 
H. B. HUNGERFORD 

R. E. SNODGRASS 


A. G. RUGGLES 
W. D. FUNKHOUSER.............. 
ANN H. MorGav... 


A. AVINOFF. 


Second Vice-Presidents 


HENRY SKINNER 
C. J. S. BETHUNE 
A. + HopPpkKINS 
V. L. KBLLOGG.. 
A. D. MACGILLIVRAY.. 
C. P. GILLETTE 
oe NS ere 1913 
C. G. HEwItt 
J. M. ALprIcH 
ee eee 1916 
H. C. Pa. 
ee Ss VAM BOO 6... cic ccucwete 1918 
R. V. CHAMBERLIN...............1919 
EpitH M. PatcH 
E. C. Van DYKE 


tg 4  : SRE 1924 
Pau S. WELCH 


ANNETTE F. BRAUN 
ss AN EOE. occ coves wits 1927 
W. D. PUNBMOUGER, ..6o0.005'6s oo 1928 


C. H. RICHARDSON 

J. McDUNNOUGH 

eA © eee 
ME ooo ae ow caw twewude 


C. F. W. MuESEBECK 

G. F. Ferris... ; F 
ROBERT MATHESON.............+: 

is Bie PU vcvecccsvvceestans 1941 
WILuiAM T. Davis 

W. J. Brown.... acetal eae eee 1944 
E. GorTON LINSLEY.... 1945 


Secretary-Treasurer 


M. ALDRICH 
L. METCALF 


J. 
C. 
A. 
J. 
Cc. 


1906-09 J. J. Davis 


1926-31 
H. B. HUNGERFORD 1932-35 
C. B. MaCRAL........ . .1936-43 


1916-20 HerRBeErRT H. Ross ehh ..1944 
1921-25 


Managing Editor 


HERBERT OSBORN. . 1908-28 


~ ARTHU R W. LINDSEY. 


CLARENCE H. KENNEDY....... 1929-44 


1945- 





Volume XXXVIII Number | 








Pology Devt. | Shearw 


ANNALS 


OF 


The Entomological Society of America 


MARCH, 1945 


HERBERT OSBORN, Editor Emeritus 


EDITORIAL BOARD 


ARTHUR W. LINDSEY, Managing Editor, 
GRANVILLE, OHIO 


1945 1946 1947 


F. M. CARPENTER, ARTHUR GIBSON, W. J. BROWN, 
CAMBRIDGE, Mass. Ortrawa, CANADA. Ottawa, CANADA. 


WILLIAM PROCTER, T. H. HUBBELL, E. G. LINSLEY, 
Bar Harsor, ME. GAINESVILLE, FLA. BERKELEY, CALIF. 


E. M. WALKER, GEO. F. KNOWLTON, W. E. HOFFMANN, 
Toronto, CANADA. LoGAN, UTAH. WASHINGTON, D. C. 


PUBLISHED QUARTERLY BY THE SOCIETY 
COLUMBUS, OHIO 





Entered as second-class matter April 11, 1908, at the Post Office at Columbus, 
Ohio, under the act of Congress of March 3, 1879. Subject to rate of postage pro- 
vided for in Paragraph 4, Section 638, P. L. & R., authorized September 16, 1940. 





The Entomological Society of America 


J. A. G. REHN 


A. AVINOFF 


E. Gorton LINSLEY . 


HERBERT H. Ross 


ARTHUR W. LINDSEY 


1945 


M. H. Hatcu 
T. B. MITCHELL 


Founded 1906 


OFFICERS, 1945 


President 


Philadelphia, Pennsylvania 


First Vice-President 
Pittsburgh, Pennsylvania 


Second Vice-President 
Berkeley, California 


Secretary-Treasurer 
Urbana, Illinois 


Managing Editor, Annals 
Granville, Ohio 


Executive Committee 
THE OFFICERS 
AND 
1946 1947 


Stuart W. Frost H. H. KNIGHT 
P. A. READIO 


Thomas Say Foundation 


J. J. Davis, Editor and Treasurer 


1945 
A. C. KINSEY 
E. O. Essic 


1946 
T. H. FrRIsoN 
C. F. W. MUESEBECK 





ANNALS 


OF 


The Entomological Society of America 


Volume XXXVIII MARCH, 1945 No. | 


THE BIOLOGY AND SEASONAL CYCLE OF ANOPHELES 
FARAUTI ON ESPIRITU SANTO, 
NEW HEBRIDES! 


RICHARD H. DAGGY, 
Lt. H-V (S), USNR 


Anopheles farauti Laveran, the sole anopheline occurring in the New 
Hebrides group, has been more commonly known in these islands as 
Anopheles punctulatus moluccensis until recently (Knight and Farner, 
1944; Knight, Bohart and Bohart, 1944). This correction in nomen- 
clature may replace the name moluccensis entirely, but since there is 
still some question as to the use of the name farauti for specimens 
from western New Guinea and the eastern Dutch East Indies, Knight 
and Farner hesitate to discard the name moluccensis entirely. For the 
present then, the name farauti is being used for those specimens, 
formerly known as moluccensis, from the New Hebrides, Banks Islands, 
Solomons, Bismarck Archipelago, Admiralty Islands, and eastern New 
Guinea. With this distribution and its high efficiency as a malarial 
vector, farauti is of prime importance in the malarial problem of troops 
now in this region. 


Anopheles farauti is primarily a coastal species. No inland observa- 
tions were made on altitudinal range on Espiritu Santo, although 
Marshall (1937) states that anophelines and malaria appear to be 
absent at higher altitudes in the interior. However, the writer found 
this anopheline abundant at Steaming Hill Lake, Gaua Island, Banks 
Group, at an altitude of 1100 feet. Gaua is located about eighty miles 
north of Espiritu Santo. 

At present, farauti and malaria as well do not occur in the Loyalty 
Islands, New Caledonia, Fiji, and Samoa, nor on the islands to the 
east and south of these, although the danger of their introduction into 
some of these islands is ever present with the now abundant air and ship 
travel throughout the South Pacific area. Stringent measures are being 


1This article has been released for publication by the Division of Publications of 
the Bureau of Medicine and Surgery of the United States Navy. The opinions 
and views set forth are those of the writer and are not to be construed as reflecting 
the policies of the Navy Department. 


512745 








2 Annals Entomological Society of America |Vol. XX XVIII, 


enforced to prevent their further dissemination to these now malaria- 
free islands. 

The present discussion of farauti, the sole vector in the New 
Hebrides where malaria is hyperendemic, is based on a year’s observa- 
tions on Espiritu Santo from October, 1942, through September, 1943. 
This period included the usual rainy season with its heavy malarial 
incidence as well as the dry season. The study was largely confined to 
the southeastern part of the island, from Turtle Bay to Tangoa Island, 
and to a few of the smaller islands nearby. In addition, a month’s 
study of the Big Bay area (also known as St. Philips and St. James 
Bay) was made in March at the height of the rainy season. A week’s 
observations were made at several points on the remote west coast, 
mainly at the native villages of Wus and Nagugu. Opportunity was 
also afforded for a week’s visit at Steaming Hill Lake in the interior of 
Gaua in the Banks Group. Thus almost every part of coastal Espiritu 
Santo was visited during the year, and observations made on the habits 
of its anopheline in a number of widely varying localities. 


PREVIOUS OBSERVATIONS IN THE NEW HEBRIDES 


Most of the entomological work on the punctulatus complex has been 
carried on in those islands making up the western part of its distribu- 
tional range, while relatively few observations are available from its 
eastern and southern limits. Buxton (1927) collected anopheline larvae 
only in five instances on Espiritu Santo, but his visits coincided with an 
abnormally dry season. Herivaux, Roncin, and Van Thai (1939) have 
published their observations in the Port-Vila area of Efate, New 
Hebrides. The present paper is the result of a year’s study of the 
vector under military conditions during all seasons and in a number of 
widely varying conditions and localities on the island. The investiga- 
tions were carried on while the writer was one of the entomologists 
attached to the Base Malaria Control Unit, Espiritu Santo. 


PRECIPITATION 


Accurate rainfall records for the immediate Segond Channel area 
are known only from December, 1942, when Army and Navy meteorol- 
ogists began accumulation of weather data. To determine the average 
annual rainfall in this area, weather data were obtained from the rec- 
ords of the Mission Station at Tangoa and from records taken in east 
Espiritu Santo, 1905-1912, published by Reed (1927) in the Monthly 
Weather Review. The average annual rainfall over the period 1926- 
1942 at Tangoa was 98.36 inches, while that on east Espiritu Santo, 
1905-1912, was 120 inches. It must be remembered that local varia- 
tions in rainfall are extreme, and that areas only a few miles apart differ 
widely in total rainfall. Since most of the entomological observations 
were made in the Segond Channel area and Tangoa is known to receive 
less rainfall, the weather data from east Espiritu Santo seem most 
applicable, both as to total annual rainfall and to its monthly 
distribution. 
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The monthly distribution of rainfall on Espiritu Santo is as follows: 


Segond Channel East Espiritu Santo 

1942-1943 1900-1912 Average 
October 5.70* 6.42 
November 10.04 
December 12.12 
January 15.76 
February 15.99 
10.31 
10.74 
13.08 
6.58 
5.10 
5.67 
8.31 


= bo 
Oe PAO Or CIrsID Oc 


September... . 


Annual Total... .... 5.6% 120.12 


From a brief study of the data presented above, it becomes apparent 
that the yearly and monthly rainfall during the period studied was much 
less than the average. The outstanding exception to this was the 
month of March when the rainfall was twice the normal amount. In 
the following discussion, it must be remembered, then, that the year was 
a relatively dry one. However, the general seasonal pattern will prob- 
ably remain the same in spite of such expected variations in rainfall. 


GEOLOGICAL STRUCTURE AND DRAINAGE 


Espiritu Santo is an island with a volcanic core of lava or tuff 
overlaid with coral limestone over much of its eastern half. Elevation 
of the island has been accomplished in several steps, and in each case 
enough time elapsed for the formation of a reef platform before the 
next elevation. In many places these steps are easily distinguished, as 
at Port Olry, Hog Harbor and Segond Channel where two steps are 
apparent, and at Araki Island where three such steps are seen. The 
interior, west coast, and northwest peninsula are very mountainous, 
and the topography is quite different from that of the east coast where 
most of these observations were made. 

In general, rivers which originate in the interior and flow out to the 
coast are relatively rare in southeastern Espiritu Santo, only two such 
rivers, the Renee and Sarakata, being found from Turtle Bay to Venui 
Island. However, there are four large springs in this same area, all less 
than a mile in length, with such a large flow that they simulate rivers 
of the other type. On the other hand, a large number of permanent 
rivers and streams originate in the high mountains in the west and 
empty into the sea on the west coast or into Big Bay. Fifty-seven such 
streams were encountered in a twenty-mile strip along the west coast 
of Big Bay. Those rivers arising in the interior with a large drainage 
system are subject to sudden flooding during the rainy season, while 
the four large springs mentioned have a relatively stable flow. 

Over much of southeastern Espiritu Santo, rain usually sinks rapidly 
down into the coral substrata. This is especially true of some of the 


*Tangoa Island data. 
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smaller islands nearby such as Aessi, Tutuba, Ulilapa, and Tangoa 
where the coral is pervious and near the surface. In some places, the 
coral is relatively impervious and in a number of instances temporary 
ponds and marshes form during the rainy season. This is especially true 
in the region of Bellemoule Lagoon in the southeastern corner of the 
island. In undisturbed jungle and in coconut plantations where the 
turf is intact, most of the rain is quickly absorbed. When such areas 
are disturbed by passage of trucks, cars and other heavy equipment or 
by clearing operations, numerous pools, puddles and road ruts filled with 

yater result from the imperviousness of the compressed mucky topsoil. 
Occupation of such areas by large numbers of troops and their equip- 
ment thus results in an enormous increase in temporary anopheline 
breeding places during the rainy season. When the rainfall is average 
or above during this season, these conditions can be multiplied many 
fold unless proper precautions are taken. 


LARVAL BREEDING PLACES 


Permanent breeding places are relatively rare in southeastern 
Espiritu Santo. They consist primarily of rivers, streams, springs, taro 
gardens, seepage areas, a few ponds, and an occasional open well near 
plantations. At Big Bay and on the west coast, on the other hand, 
the numerous streams, especially the fresh water and slightly brackish 
lagoons formed by sand bars at their mouths, were favored permanent 
breeding sites. Wherever such permanent breeding places occur, ovi- 
position and larval development continue regularly throughout the 
year. There is no seasonal lull, and larvae can be found wherever 
favorable sites occur. As a result, malaria is a year-round problem in 
areas adjacent to such breeding places; while in southeastern Espiritu 
Santo, where these are not so common, malaria is primarily a rainy 
season disease. 

During the rainy season, temporary breeding places are common 
and widespread. These consist primarily of pools and puddles, and 
water accumulations in abandoned road ruts and in other low portions 
of seldom traveled roads and trails. In addition, larvae have been 
found in lakes, ponds, pools, swamps, marshes, pools in intermittent 
stream beds, sinks, drainage ditches, borrow pits, fox-holes, shell holes, 
hog wallows, hoof prints of cattle, concrete watering troughs, holes in 
coral above high tide mark, water accumulated in beached boats, and 
occasionally even in tin cans. Although the occurrence of anophelines 
has been reported elsewhere in halved coconut shells, we found no 
anophelines after numerous collections of mosquito larvae from such 
sites. One of the most curious breeding places found was an abandoned 
cold storage locker of concrete construction. With the door of the 
building left open, water 10 inches deep had accumulated, and prolific 
mosquito breeding was taking place. Farauti larvae were abundant, 
even in the darker corners where they had to be searched for with a 
flashlight. Other culicines breeding in this unusual situation included 
Culex pacificus Edwards, Culex famineus Edwards, Aedes hebrideus 
(Edwards), and Tripteroides caledonica Edwards. 

In rivers, streams, springs and seepage areas, favored breeding 
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places are found in the more open sunlit areas where there is abundant 
vegetation. Shrubs and vines trailing in the water, felled trees, or other 
debris often cause the formation of mats and sticks and leaves, duck- 
weed, filamentous green algae and other detritus in which larvae are 
almost always found in numbers and where they are protected from 
the current and predacious fish. Haphazard clearing operations on 
such streams, with increased exposure to sunlight, may often increase 
an already serious breeding problem, and special care must be taken 
to supervise such operations. 

In the more temporary pools and ponds, the larvae also show a pref- 
erence for sunlight, mainly because of the resulting algae and other 
plant growth. But they are by no means limited to sunlit areas; and 
on many occasions, larvae have been found in well-shaded pools and 
puddles with little or no macroscopic plant growth. The water in such 
pools and puddles may be perfectly clear or so turbid as to appear 
milky. The water may be fresh or stagnant; and in one instance, larvae 
were found in a turbid, foul-smelling, stagnant pool. The larvae also 
occur in brackish water, especially in lagoons near the beach where 
heavy surf or high tides may cause an admixture of fresh and salt water. 
Their tolerance to a high salt content is so remarkable that a special 
section has been given to this discussion. 

In contrast to many other species of Anopheles, it is very evident 
that farauti shows an exceedingly wide range in its adaptation to 
various types of aquatic habitats, rivaling or even surpassing the 
notorious A. gambiae Giles in this respect. It has been found in almost 
every type of fresh and brackish water inhabited by mosquitoes, the 
only exceptions on Espiritu Santo being tree holes, axils of water- 
holding leaves, and halves of coconut shells and cacao pods. Its breed- 
ing places range from margins of large lakes to hoofprints, from swift 
streams through all gradations to stagnant swamps, from densely 
turbid water to crystal clear springs, from relatively cool water to hot 
springs, from pools and streams with dense vegetation to puddles with 
no apparent plant growth whatsoever, from open sunlit areas to shaded 
pools and even the dim interior of flooded buildings and deep, shaded 
wells. Any fresh-water accumulation or quiet brackish water area 
should be suspected as a breeding place for this ubiquitous species: 
However, the favored and most abundant breeding places, those most 
important from the malarial standpoint, are the permanent breeding 
places listed above and the many widespread temporary pools, puddles 
and old road ruts during the rainy season. It is these breeding places 
that constitute the major problem in anopheline control. 


SEASONAL CHANGES IN BREEDING SITES 


At the close of the dry season, October, 1942, the only anopheline 
breeding places in southeastern Espiritu Santo were those described 
above as permanent breeding places. At that time, these were the 
Boudume and Malafue Rivers at Turtle Bay, Penouni Creek and 
several open wells at the settlement at Surundu Bay, a spring seepage 
area one-half mile north of the Sarakata River, this river and its tribu- 
taries, and Bellemoule Lagoon with its associated ponds and lakes. 
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The distribution of malaria at that time was confined to these areas, 
especially the Turtle Bay region and the Sarakata River valley. The 
few cases contracted by troops at Surundu Bay could be traced to 
anophelines breeding in local open wells. Elsewhere in the then 
occupied southeastern section, no malaria occurred and no anophelines 
were found. 

With the advent of the rainy season in late November, 1942, the 
first records of breeding in temporary pools and drainage pits were dis- 
covered in the Sarakata River valley and in the Turtle Bay region. 
Shortly afterwards, temporary pools near the wells at Surundu Bay 
became favored breeding, places in that area. Occasionally these early 
pools dried before the emergence of adults could take place. In every 
case, their dispersal from well-marked permanent breeding places to 
nearby temporary pools could readily be followed. In December, more 
frequent rains resulted in more widespread drainage pits, road ruts, and 
other depressions being filled with water. With the additional rains of 
January and February, the anopheline problem quickly became one of 
temporary pool breeding. Their spread was unbelievably rapid at this 
time; so that by the end of February, anophelines could be found 
everywhere in the occupied area. The unusually heavy rains of March, 
21.81 inches, the more normal rainfall of April, 8.91 inches, and that of 
May, 10.85 inches, further increased the problem until potential 
anopheline breeding places were everywhere. 

Interesting exceptions to increased anopheline breeding during the 
rainy season are some of the larger rivers. This was especially noted in 
the Sarakata River. During the dry season, this river acts as an 
important reservoir for anopheline breeding which takes place along 
grassy margins and in protected side pools. With prolonged heavy 
rains, however, frequent floods and other fluctuations in water level 
flush out the larvae and destroy their protected breeding places. Hence 
little or no breeding takes place in such rivers during the rainy season 
proper. 


MAN-MADE MALARIA 


The phrase ‘‘man-made malaria”’ is particularly well adapted to the 
breeding habits of faraut: and especially so to conditions in the early 
occupation of military bases in areas wherever this species occurs. In 
the occupied area of southeastern Espiritu Santo, it is estimated that 
90% of the temporary breeding places were made by troops, and some 
of the permanent breeding places were even improved by their activities. 

The most conspicuous of these man-made breeding places were the 
many abandoned road ruts and tracks of other heavy equipment. In 
many areas, both in jungle and in coconut groves, the soil becomes 
thoroughly saturated with water during the rainy season; but if the turf 
or other cover is not disturbed, pools rarely form. When troops occupy 
such areas, vehicles quickly cut deep ruts which rapidly fill with water. 
These temporary roads soon become impassable and traffic moves to 
nearby non-rutted ground, and the process is repeated over and over 
again. In a few weeks, the entire area is cut up with ruts, all of which 
form breeding pools which remain throughout the rainy season. 
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Construction of new roads causes the formation of numerous borrow 
pits and roadside drainage accumulations. Some of these may be dug 
below the water table and remain filled with water thus becoming 
permanent breeding places. In many cases, road fills are made without 
culverts or with culverts improperly placed, so that pools are formed 
where formerly drainage was complete. The general clearing of jungle 
areas for roads and trails increases the penetration of sunlight and 
further improves conditions for farauti breeding. 

Man-made malaria has not been restricted to troops and planters 
on the island. The natives themselves also play a part. On Espiritu 
Santo, coastal natives invariably choose a village site near a fresh 
water supply, usually a stream or river where farauti is sure to be found. 
Breeding conditions are improved by the construction of water terraces 
for growing water taro, a staple food crop. Often these gardens are 
carefully terraced, the shade cover removed, the current reduced or 
eliminated so that optimal breeding conditions prevail. At the native 
villages in the Big Bay region and at Wus and Nagugu on the west 
coast, these gardens were extensive and a primitive irrigation system 
was in effect with a heavy farauti population. These observations only 
further confirm the dangers of native villages as centers of malarial 
infection for troops. 


SALINE TOLERANCE OF LARVAE 


Since farauti is primarily a coastal anopheline, its relationship to 
brackish water conditions is important from the standpoint of potential 
breeding places as well as control practices. On Espiritu Santo, there 
are few such brackish water areas that might serve as anopheline 
breeding sites, and none of these are extensive. Large areas of salt 
marsh and other brackish water breeding areas responsible for hordes 
of Aedes vigilax on New Caledonia do not occur here. However, since 
the flooding of low-lying fresh water marshes with sea water was con- 
sidered as a possible anopheline control measure, it became important 
to know the maximum salinity at which anopheline breeding might take 
place. The salinities referred to below were determined by the potas- 
sium chromate-silver nitrate titration method and by conversions of 
specific gravity determinations through hydrometer readings. They 
are expressed as chlorides in parts per million. 

In a brief preliminary series of oviposition studies, twelve to fifteen 
gravid females were confined in a large cage over a series of eleven Petri 
dishes of different saline concentrations varying from rain water to 
100% sea water. Under these obviously abnormal conditions, some 
eggs were laid in almost every dilution including pure sea water. 
Although the numbers were not large (several hundred eggs were laid in 
each of three replications), there seemed to be a preference for dilutions 
under 50%, although a few eggs were always laid in the more concen- 
trated solutions including sea water, even though dishes of rain water 
were available. 

A series of rearing experiments were undertaken to determine the 
maximum salinity at which the entire life cycle could be completed. 
Twenty-five to thirty eggs were placed in dilutions of rain and sea water 
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from 0 to 100%; the resulting larvae were fed scrapings of dog biscuit. 
Under these conditions, eggs would hatch even in 100% sea water, but 
the young larvae would succumb in a few hours. First instar larvae 
lived somewhat longer in 85-95% sea-rain water mixtures, but complete 
development in the laboratory and adult emergence took place at a 
maximum of 65% sea water, the chlorides testing 13,000 p.p.m. From 
subsequent laboratory and field observations, it is believed that even 
this maximum might be increased with repeated experiments. 

In another laboratory experiment, a number of 2nd and 3rd instar 
larvae were taken from a natural brackish water habitat, testing 13,500 
p.p.m. or 68% sea water, and were placed in pure sea water, the chlorides 
testing 20,000 p.p.m. These conditioned larvae completed their larval 
and pupal development, and adults emerged a week later. During 
that period the sea water in the rearing dish had partially evaporated, 
so that salinity had increased to: 23,000 p.p.m. with apparently no effect 
on larval and pupal development. Thus late larval development, 
pupation, and emergence were completed in water more strongly saline 
than sea water! The practical importance of this remarkable tolerance 
to high saline concentrations becomes immediately evident when sea 
water flooding as a control measure is proposed. 

The potential danger, and even disastrous results, of such a practice 
where this species is concerned was well illustrated during the comple- 
tion of a drainage project on Ulilapa Island, a very small island two 
miles off the southern coast of Espiritu Santo. Here heavy anopheline 
breeding had been taking place around the margins of a small lake in 
associated swampy areas. A large ditch was cut through to the beach 
for drainage, and tidal flushing immediately eliminated anopheline 
breeding wherever such flushing was marked. Unfortunately, heavy 
wave action temporarily blocked the ditch impounding the now brackish 
water. Within a few weeks, anopheline larvae began to reappear in large 
numbers in the quiet water, and breeding was just as heavy as it had 
been under fresh water conditions. The brackish water present during 
this period tested 13,500 p.p.m. or 68% sea water. 

An interesting ecological shift in pest species occurred with these 
brackish water conditions. Culex annulirostris Skuse, a common fresh- 
water species, formerly very abundant, was completely replaced by 
the brackish-water species, Culex jepsoni Theobald.. Oddly enough, 
this marked ecological change had no effect whatsoever on the breeding 
of farauti. 

The above observations very definitely show that opening low-lying 
areas to sea water, especially those below high tide levels, may be a 
very dangerous practice and may even result in increasing the amount 
of water surface for anopheline breeding and thus increase the malaria 
problem. However where tidal flushing is marked, and such water is 
not impounded, anopheline larvae are greatly reduced or totally elim- 
inated. Larval control by sea water, where farauti is concerned; seems 
dependent on flushing action and other ecological changes, not on the 
degree of salinity. 


LIFE CYCLE 


There are apparently no data in the literature on the length of life 
cycle of this anopheline. Fertile eggs can readily be obtained by 
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confining wild caught females in a small cage over a dish of water. On 
one occasion, eggs were collected in nature while dipping for larvae in 
the Boudume River. Here they were found in a dense mat of filamen- 
tous green algae. They were readily distinguished on the water surface 
of the dipper, scattered or arranged in their characteristic mesh-like 
pattern. 

Eggs of known age were placed in large rearing dishes of rain water, 
and the resulting larvae were fed dog biscuit scrapings. From these 
rearings, the following records were obtained as to the length of the 
various stages: 


Thus the total time required from egg to adult under laboratory con- 
ditions and at temperatures of 28-30 C. was thirteen days. In open 
sunlit pools, where warmer temperatures and more optimal nutritional 
conditions might occur, the cycle is undoubtedly completed in a 
shorter time. 


HABITS OF THE ADULT 


Anopheles farauti is the only carrier of malaria in the New Hebrides 
and the dominant transmitting agent in the entire Australasian region. 
As such, it shows all the characteristics of an efficient vector. The 
species is readily attracted to man for blood meals even when other 
mammals such as cattle, horses, and pigs are available. At Steaming 
Hill Lake, Gaua Island, Banks Group, farauti adults were numerous. 
Since there were no natives within five miles, the only warm blooded 
vertebrates available for blood meals were birds, fruit bats, and wild 
pigs. Hence, man is not the sole source of blood meals. Its feeding 
habits have been observed on a number of occasions. The females are 
shy and wary in their approach, easily frightened away by movements 
but persistent in returning to attack. In houses or tents with artificial 
lights, the anophelines will attack more readily in shaded corners or 
will approach shaded portions of the body. Their bites are noticeably 
painless to most individuals, and their flight is relatively quiet. On 
those occasions when the writer was attacked, they would not have 
been noticed if they had not been seen. Because of this nocturnal 
habit, wariness, painless bite, and lack of hum, this anopheline often 
passes unnoticed by local residents as well as troops. Thus local 
reports from planters as to the abundance of malarial mosquitoes are 
usually erroneous and misleading. One planter at Big Bay claimed he 
was never bothered by mosquitoes, yet adult anophelines were abundant 
in his plantation buildings. For these reasons, it is usually difficult to 
enforce the routine use of repellents and other individual protective 
measures in troops since farauli is not an annoying pest. 

All previous observations have emphasized the fact that this species 
bites from dusk till dawn. On Espiritu Santo, however, a large number 
of daytime attacks have been recorded. In many instances, these 
diurnal attacks have taken place in buildings, huts, tents, under tar- 
paulins, and in shaded outdoor areas. On one occasion, the writer was 
bitten at 0900 while standing on a coral beach in brilliant sunlight. The 
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large number of these diurnal attacks definitely points to the possibility 
of daytime malarial infection and eliminates the idea of complete 
protection during daylight hours. However, it should be emphasized 
that the common feeding time occurs after sundown, and well into 
dawn, and the great majority of malarial patients contract their infec- 
tions at night. During the day, the adults may utilize plantation 
buildings, native huts, tents, and other man-made shelters. When 
abundant, they can easily be captured in dark corners, under beds or 
cots, in folds of clothing and in mosquito nets. Our best criterion for 
presence of the adults was examination of bed nets, particularly where 
they were in poor repair or improperly used. In many instances, 
especially in the more open tents and huts, adult anophelines would 
remain throughout the night even after taking blood meals, but as soon 
as daylight approached, they would disperse to natural resting places. 
Hence, unless the adults are trapped in some way, diurnal counts in 
such resting places do not five a true picture of the actual abundance of 
this anopheline. 

Natural resting places were more difficult to locate. Adult 
anophelines were taken during the day from shaded, moist earthen walls 
of foxholes and slit trenches, from the underside of large felled logs in 
shaded locations, from semi-darkened discarded ammunition boxes, 
from the interiors of large tin cans, from wooden boxes, from under 
boards, and from the cold storage locker previously described; but they 
were never numerous. 

Their occurrence in some of the above places led to investigation of 
standard diurnal resting boxes as a means of estimating relative adult 
populations in different areas. Accordingly, a series of boxes, one cubic 
foot in size, were placed in favorable locations where anophelines were 
abundant and uncontrolled. The boxes were darkened and kept humid 
by moist earth or burlap, but failed to attract a single anopheline 
during the month they were used. Only one species, Tripteroides 
caledonica (Edwards) utilized these boxes as resting places. The failure 
of these boxes to attract farauti in the Sarakata River valley where 
breeding was most abundant indicates that the method will be of no 
practical value in checking adult populations. If none are attracted in 
an uncontrolled, heavy breeding area, such artificial resting places would 
be of no use in checking effectiveness of control measures. 

Night catches of adults were made on numerous occasions in 
sampling adult populations on the base. In uncontrolled areas at Big 
Bay, the Sarakata River valley, Venui Island near Tangoa, and at 
Steaming Hill Lake, Gaua Island, adults were very apparent at night. 
As many as 167 adult females were collected in a half-hour period in a 
tent near the Sarakata River. With six collectors during this period, a 
rate of 56 per man-hour was recorded, the heaviest population noted 
in our work on the island. This collection was made after dark, from 
1830 to 1900 in a tent occupied by three men previous to the time of 
collection, all of whom later came down with malaria. It should be 
emphasized that night catches vary tremendously, depending on 
whether or not the tent is occupied before the collection is made. 
Screening, nearness to breeding places, extent of control practices, num- 
ber of troops available for blood meais and their dispersion, all affect 
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the night catch rate. Under military conditions as they existed 
on Espiritu Santo, a larval checking system proved our best index of 
breeding and our best check on the efficiency of our control. 

Very few accurate data on flight range from breeding places are 
available for farauti. Herivaux, Roncin and Van Thai (1939) state 
that migration flights on Efate, New Hebrides, are very rare and that 
any adult anophelines found breed in the near vicinity. This also 
seems true on Espiritu Santo. Here our only method of judging flight 
distances was the indirect method of noting malaria cases in a definite 
area and then noting the nearest breeding place. In the dry season, 
when such breeding places were infrequent and well known, this gave 
an estimate of the effective flight range at which some malaria trans- 
mission could take place. This distance appeared to be 34—1 mile. 
Intensive mosquito control measures within this radius effectively 
reduced the malarial rate. 

One of our most interesting observations on flight range was the 
capture of an adult female on a picket boat in Segond Channel 600 
yards offshore. Picket boat crews were becoming infected with 
malaria, and the men reported mosquito annoyance at night while 
anchored opposite a shore area known to breed anophelines. A careful 
search was made in the cabin of one of these boats between 2030 and 
2330 at half hour intervals; and at 2300 a single freshly blooded 
anopheline was found resting on a screen. This specimen and several 
culicines are believed to have flown 600 yards across the open channel 
to the boat since anophelines were rare or absent where usual landings 
were made and since repeated careful searches failed to disclose the 
specimen before 2300. Thus troop ships at anchor in the harbors of 
malarious bases are not so safe from malaria as has previously been 
supposed, especially since the men often sleep above decks without nets 
or other mosquito protection. 


RELATIONSHIP TO FILARIASIS 


Although filariasis has not as yet been a disease of military impor- 
tance on Espiritu Santo as it has been on Wallis and Samoa, it is endemic 
in the New Hebrides. Cases of evident elephantiasis were seen in 
several native villages at Big Bay and on the west coast; and routine 
blood smears of other natives often showed the presence of micro- 
filariae. According to local planters and missionaries, and our own 
observations, the disease seems to be most common at Big Bay and on 
the west coast. 

Two of the forty or more species of mosquitoes in which complete 
development of Wuchereria bancrofti has been observed occur on 
Espiritu Santo. These are Culex quinquefasciatus Say and Anopheles 
faranti. Since filariasis in the New Hebrides is nocturnal it would 
seem that the day-biting Aedes hebrideus (Edwards), a very close relative 
of the well known Samoan vector, Aedes psuedoscutellaris (Theob.), 
can be eliminated as a possible carrier. Culex quinquefasciatus can 
also be eliminated, since it is obviously a recent introduction, quite 
rare, and found principally in the vicinity of settlements and planta- 
tions. Filariasis on Espiritu Santo, on the contrary, is most common 
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in the more remote parts of the island farthest away from plantations 
and settlements. In these areas, farauti was very obviously the most 
common mosquito encountered. The only other common night-biting 
species found was Culex annulirostris Skuse. 

From the above evidence it seems likely that farauti is the important 
vector of filariasis in the New Hebrides, especially since A. farauti 
moluccensis (Sw. and Sw.-DeG.) has been implicated as a vector in 
New Guinea (Elsbach, 1937; Backhouse, 1937). The same factors 
making it an efficient malarial vector apply to filariasis, notably its 
preference for human blood, painless bite, lack of hum, and habit of 
resting in native huts and shelters. If farauti does prove to be the 
important vector in the New Hebrides and in other parts of Melanesia, 
a vigorous anopheline control program will protect troops against 
both diseases. 


SUMMARY 


1. Anopheles farauti is the most important malarial vector in the 
Australasian region, the sole anopheline in the New Hebrides Group, 
and the most important species from the standpoint of control of 
malaria in military areas in the region. A year’s observations on the 
habits of this species on Espiritu Santo are presented. 

2. Primarily coastal in distribution, its breeding places include a 
wide range of habitats. Permanent breeding sites include rivers, 
streams, springs, taro gardens, seepage areas, ponds, lakes, swamps, 
marshes and open wells, as well as brackish water. During the rainy 
season these are tremendously augmented by temporary breeding 
places, largely pools, puddles, and road ruts. These vary widely in 
respect to sunlight, plant growth, turbidity, freshness and brackishness 
of the water. Breeding occurs throughout the year wherever sites are 
available. 

3. There is a pronounced rainy season dispersal from permanent 
breeding places to the widespread and varied temporary breeding 
places afforded by heavy rains. 

4. Farauti readily utilizes man-made breeding places and is more 
abundant in settled areas where roads, trails, clearings, camps, gardens, 
and wells may supplement or improve the natural breeding areas. 
Ninety per cent of the temporary breeding places during the rainy 
season were caused by troops in southeastern Espiritu Santo during the 
early occupation of that base. 

5. The larvae show a remarkable tolerance to strongly brackish 
water. Records were obtained of natural occurrence in waters testing 
13,500 p.p.m. or 68% sea water. Experimental rearings in the lab- 
oratory showed that 2nd-3rd instar larvae taken from such brackish 
waters could complete their development in partially evaporated sea 
water testing 23,000 p.p.m. 

6. The life cycle is completed in thirteen days in the laboratory, but 

this period is probably reduced under optimal natural conditions. 
7. In adult habits it shows all the characteristics of an efficient 
vector in its readiness to attack humans, utilization of artificial shelters 
as diurnal resting places, painless bite, and quiet flight. It usually 
attacks at night, but may feed during the day as well. 
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8. Its effective flight range is 34—-1 mile, and it may fly as far as 600 
yards across open water to attack personnel aboard ships anchored in 
harbors. 

9. Although it may use artificial shelters, such as houses and native 
huts as diurnal resting places to some extent, attempts to use standard 
boxes in estimating adult populations failed. 

10. Farauti is the probable vector of filariasis in the New Hebrides 
as well as elsewhere in Melanesia. 
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THE ARGASIDAE OF NORTH AMERICA, CENTRAL AMERICA AND 
CUBA, by R. A. CooLey and GLEN M. Konuts. The American Midland 
Naturalist Monograph No. 1, 152 pp., 57 figures, 14 plates. The University 
Press, Notre Dame, Indiana, June, 1944. Cloth, $2.00. 

This fine paper on the Argasid ticks is a noteworthy introduction to a new 
series of monographs sponsored by the American Midland Naturalist under the 
editorship of Theodor Just and published by the University of Notre Dame. We 
are indebted to the American Midland Naturalist, now in its thirty-third volume, 
for many useful papers on Arthropods and this new venture of monographic papers 
begins with one of commendable excellence. With the unprecedented interest in 
medical entomology at the present time, the appearance of this paper is a timely 
one, for some of these ticks are vectors of relapsing fever, Rocky Mountain spotted 
fever and American Q fever and others are objects of suspicion. The paper gives 
keys and descriptions of twenty-five species, with splendid illustrations of struc- 
tural detail and half-tone pictures of the ticks themselves. Descriptions of larvae 
and nymphs are also given where known. Excellent maps show the distribution 
of each species. The genera recognized and the number of species in each is given 
as follows: Argas, 2; Otobius, 2; Antricola, 2; Ornithodoros, 19. A classified list 
of hosts and a good bibliography concludes the work. This contribution from the 
Rocky Mountain Laboratory, Hamilton, Montana, is a welcome companion to 
R. A. Cooley's ‘‘The Genera Dermacentor and Otocentor (Ixodidae) in the United 
States’’ which was published as National Institute of Health Bulletin No. 171, 
December, 1938.—H. B. M. 








THE MORPHOLOGY OF THE CARABID BEETLE 
CALOSOMA SCRUTATOR (FABRICIUS) 


BEVERLY OAKLEY BOSTICK, 
Mills College, California 


The morphology of the Coleoptera has not been investigated compre- 
hensively or systematically. The only work that deals with general 
coleopteran morphology is a volume by Le Conte and Horn (1883), 
which presents a few pages of generalities and some superficial drawings. 
There are admirable treatises on the wings, the head-capsule, the 
genitalia, and certain areas of the thorax, but rare are the surveys of 
the entire external anatomy of a family or genus or even of one species. 

There is need for detailed and complete morphological study. 
Taxonomists have often based their classifications upon superficial 
characters, and relationships of coleopterous and other insect groups 
are as yet understood only in part. When many generalized species 
have been thoroughly examined and accurate drawings made, it will 
be much easier to understand the structure of highly developed types 
and correct phylogeny can be established. 

It was with the hope of facilitating the study of more complex 
coleopteran types by demonstrating the features of the generalized 
coleopter that examination of Calosoma scrutator (Fabricius) was 
commenced. According to its taxonomic position in the group 
Adephaga, family Carabidae, C. scrutator is one of the more generalized 
beetles. 
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DESCRIPTION 
SIZE 
Calosoma scrutator, according to Essig (1929), is 30 to 34 mm. 
long. The length of the specimens used by the writer varied from 
30 to 35 mm. 
COLOR 
Elytra green, red-gold-banded. Venter green with coppery flecks. 
Mesonotum and pronotum with exception of borders and legs with 
exception of the coxae are blue-black. Metanotum and tergites of 
abdomen dark brown. 
HEAD 
(Pls. I, [IV and VI.) 
Head-capsule tough, prognathous with few sutures. Occipital 


suture only a line upon the dorsal and lateral regions of the capsule. 
Rimming the occipital foramen ventrally are three small sclerites. 
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Morphology of Calosoma scrutator 
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Figs. 1-5, the skeletal mouthparts 
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Ferris (personal communication) calls the middle of the three a jugular 
sclerite and the two lateral ones remains of a maxillary segment. Gula 
extends from jugular sclerite to posterior tentorial pits. Flange 
anterior to these pits is submentum. Invaginated folds, ‘‘gular apo- 
physes,”’ outline gula laterally and submentum to the attachment of 
the maxillae, are continuous with tentorium at posterior tentorial pits. 
They also continue from posterior of gula along either side of occipital 
foramen. 


THE TENTORIUM 
(Pl. I, fig. 1.) 


Tentorium sturdy, well developed. Central corporotentorium and 
one pair each of dorsal, posterior, and anterior arms present. Latter 
rest under anterior tentorial pits, which are slight expansions in 
epistomal suture. Posterior arms meet ‘‘gular apophyses”’ at posterior 
pits. Small connecting strip, ‘‘apophyseal bridge,’’ between ‘‘gular 
apophyses”’ present. 

EYES 

Compound eyes with well developed ocular diaphragm present. 
Ocelli absent. 

ANTENNAE 
(Pl. IV, fig. 14.) 


Antennae slightly setaceous, geniculate. Composed of eleven 
segments, usual coleopteran number. Scape large. Pedicel short 
with no sensory organ. 


CLYPEUS AND LABRUM 
(P1. I, figs. 1 and 3.) 


Clypeus separated from head capsule proper by epistomal suture 
and from bilobed labrum by clypeo-labral suture. Epipharynx absent. 


MANDIBLES 
(Pl. VI, figs. 29 and 30.) 


Mandibles tough, large, differentiated into distal grasping portion 
and proximal crushing area. Crushing, or molar, area not subdivided 
so much as corresponding area of mandibles of boring and gnawing 
beetles. Molar area of right mandible the better developed. Incisor 
area of left mandible the sharper. 

As in most Pterygota, axis of jaws slopes obliquely from anterior 
to posterior. Dorsal adductor muscles pull incisor points slightly 
posteriad. Ventral adductor muscles absent. Articular surfaces lie 
outside membranous tissue that connects mandibles to head, are 
merely points of contact between mandibles and head. 


MAXILLAE 
(Pl. I, figs. 4 and 5.) 


Maxillae well developed. Three muscles, a posterior rotator muscle, 
attached ventrally to the cardo; an anterior rotator, attached to the 
cardo also; and the cranial flexor muscle of the lacinia are present. 
Lacinia large with distal digitus and thick mesial covering of spines. 
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Palplike subgalea and galea present. Palpifer bears large four-segmented 
palp. Subgalea, galea, lacinia all borne upon stipes. Stipes supported 
by cardo. 


LABIUM 
(Pl. I, fig. 4.) 


Labium consists of proximal submentum, fused with gula; of 
mentum; and of prementum. Submentum and mentum broad, hiding 
all but tips of maxillae ventrally. Cardines of maxillae attached at 
base of submentum. Prementum fits into bifurcate tip of mentum, 
presents almost completely united glossae and lateral membranous 
paraglossae. Palpigers with three-segmented palps present. 


PHARYNX AND HYPOPHARYNX 
(Pl. I, figs. 3 and 4.) 


Pharynx membranous with exception of plate inserted on anterior, 
ventral wall. Anterior to this plate is small, single-lobed hypopharynx. 


CERVIX 
Cervix entirely membranous. 


THORAX 
(Pls. II, III and IV.) 


PROTHORAX 
(Pls. II, III and IV.) 


Prothorax typical with single tergite, the pronotum. Pronotum 
heavily sclerotized with internal ridge extending antero-posteriorly 
(Pl. IV, 12), sides bend sharply downward to meet pleura (PI. III). 
Each pleuron appears bipartite with slight external groove seeming 
to mark division into epimeron and episternum. No internal ridge 
present beneath groove, however, and pleural areas on either side of 
groove dissociated with great difficulty. 

Sternum expansive, meets tergum anteriorly (Pl. III). Sternal 
postero-median projection extends over mesosternum (PI. II, 6). Two 
sternal apophyses present, one on either side of median line (Pl. IV, 13). 
Sternal apophyseal pits absent. 

Trochantin separate from pleuron, fits into cavity in coxa (PI. IT, 6). 


MESOTHORAX 
(Pls. II, III and IV.) 


With the loss of the function of flight by the forewings the meso- 
thorax of this beetle, like that of many others, is much reduced. 

Mesonotum (P1. II, 7 and IV, 12).—Elevated, triangular section of 
notum is scutellum, evidenced by attachment of axillary cord tovit. 
Remainder of notum is scutum, fused compactly with scutellum. 
Anterior notal wing process of scutum minute. Posterior notal wing 
process long, curved, adhering to axillary cord for some distance. 
Acrotergite narrow, inclined ventrally, united with broad, bilobed 
antecostal phragma. Minute phragma present near posterior wing 
process. Postnotum absent. 
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Mesopleuron (P1. III).—Divided externally by prominent suture 
and internally by large apodeme into epimeron and episternum. Pleural 
wing process well developed. Tiny subalare, functioning as wing 
muscle disk, extends into interior from membrane at base of elytron. 
Basalare absent. Trochantin detached from pleuron, hidden under 
coxae. 

Mesosternum (PI. II, 6 and Pl. IV, 13).—True sternum present. 
Broad, bears two-branched apophysis internally, distal flange of each 
branch impinging upon pleural apodeme. Sternal apophyseal pits 
absent. 

METATHORAX 
(Pls. II, III and IV.) 


Metanotum (P|. II, 6 and IV, 12).—Metanotum highly specialized. 
Shape of triangular scutellum, with axillary cords attached posteriorly, 
partially obscured dorsally by lateral encroachment of membranous 
material and part of scutum. Minute prescutum clings to extreme 
anterior of metanotum. Acrotergite bent ventrally from prescutum so 
acrotergite and antecostal phragma project downward as one. 

Snodgrass (1909) has designated the whole central section of the 
scutum and a narrow antero-lateral region bearing the anterior notal 
wing processes as the prescutum and has termed the minute prescutum, 
the acrotergite, and the antecostal phragma collectively as the pre- 
phragma. The significance of the small but definite sclerite adhering 
to the anterior margin of the scutum has evidently been overlooked 
or disregarded by him. Instead he has chosen to magnify the possible 
significance of two bulges in the scutum and has designated the area 
where these bulges first elevate rather abruptly from the scutal surface 
as the dividing line between the prescutum and the scutum. His 
drawings indicate also an exaggerated conception of the size and extent 
of the two small intrascutal ridges. That this interpretation of the 
metanotum is probably incorrect is mentioned by Campau (1940) in 
his discussion of the morphology of Chauliognathus pennsylvanicus 
(De Geer). 

A postnotum with antecostal phragma is also present on the meta- 
notum. The large scutum shows intrascutal sutures and is partially 
separated into halves by the apex of the scutellum. Prominent anterior 
and posterior notal wing processes are present, the latter extending 
beside the axillary cord to the axillary membrane. 

Metapleuron (P|. III).—Near maximum of pleural divisions present. 
Apparent sternum consists anteriorly of preepisterna, posteriorly of 
katepisterna, divided by line appearing internally as thick ridge, the 
pleural costa. Large anepisterna dorsad to preepisterna. Anepimera 
and katepimera, much reduced, occur on dorso-posterior margin of 
anepisterna. Internal ridge between anepisternum and anepimeron is 
pleural fold. Only sternal element present is huge median sternal 
apophysis, fused at base with intrasternal ridge. Latter runs between 
katepisterna and partly between preepisterna; indicated externally by 
line, the discriminal line. 

The writer is aware that this is not the orthodox interpretation of 
these parts. Ordinarily a ventral median line in a thoracic segment 
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would be regarded as an invagination in a median sternite. Such 
terms as eusternum, basisternum, furcasternum, pleurosternum, and 
intersternite would be used. A serious attempt was made to effect 
an orthodox interpretation of the metathoracic sclerites of Calosoma 
scrutator, but results were unsatisfactory. However, with the employ- 
ment of the interpretation of the so-called sternites instigated by G. L. 
Ferris (Ferris, 1939; Ferris and Pennebaker, 1939; Ferris and Rees, 
1939; Ferris, 1940; Campau, 1940) naming of parts and establishment 
of relationships were accomplished with ease and assurance. 

Ferris and his students have demonstrated by study of the anatomy 
of Mecoptera, Neuroptera, Coleoptera, and Diptera that the pleuro- 
sternites are really additional anterior pleurites derived from the 
subcoxal segment of the leg and that the median suture is the line of 
meeting of these two pleurites. Ninety-five per cent of metasterna 
examined showed apophyses set close together on the midline and arising 
from the ridge under the midline. These apophyses and perhaps a 
portion of the ridge from which they arise are all that exist of the 
sternum, says Ferris. A true sternal plate was sometimes found in the 
mesothorax and was the rule in the prothorax. On a true sternal plate 
the internal apophyses were noted to invariably rise separately and 
far apart. The intersternites are probably ventral extensions of the 
katepisterna and katepimera to form precoxal and postcoxal arches, 
respectively. 

The old terminology and the ideas it represents have been unpro- 
ductive of any significant homology. Even Snodgrass (1935) admits 
that sternal parts in higher orders have little relation to those in more 
generalized orders. Discarding of the premises causing this unfruitful 
result and substitution of the ones so briefly summarized above permit 
the morphologist to trace the evolutionary development of the ventral 
thoracic sclerites from generalized orders through to the most specialized. 

Basalare and subalare are present as muscle disks, although Snod- 
grass asserts (1909 and 1935) that beetles never exhibit a post- 
parapterum. Campau (1940) also pictures a subalare on the metathorax 
of Chauliognathus pennsylvanicus. Subalare hidden in axillary mem- 
brane, attached to distal end of posterior notal wing process and to 
axillary membrane near axillary sclerites two and three, secures flexor 
wing muscles. Third muscle disk present. Position suggests it to be 
second metathoracic basalare. 

No trochantin was observed. Metacoxae articulate ventrally with 
katepisternae. 


YOKE PLATES 
(Pl. II, 7 and IV, 12.) 


Two pairs of small yoke plates present. 
WING BASES 
(Pl. V.) 


MESOTHORACIC 


Axillary sclerite one articulates with costal margin of elytron and 
anterior notal wing process, is attached to sclerite two. Sclerite three 
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attached to proximal portion of elytron, articulates with posterior 
notal wing process. Axillary cord present. 


METATHORACIC 

Axillary sclerite one closely joined to anterior notal wing process 
and basalare, articulates anteriorly with subcostal vein. Sclerite two 
articulates with pleural wing process, is distant from radial vein of 
wing with which usually associated. Sclerite three and two median 
plates present, median plate one articulating with medio-cubitus. 
Fourth axillary sclerite, tegulae, humeral plates, alulae all absent. 
Axillary cord present. 


WINGS 
i.) 


Elytra hard, striated, minutely punctate, completely cover hind 
wings and dorsum of metathorax and abdomen. Epipleurae present. 

Venation of wings altered by reduction, union, and addition of 
thickened areas termed callosities by Graham (1922). Head of costal 
vein detachable. Bullae, weakened spots in veins, facilitate folding of 
wing. Naming of:veins (Pl. V, fig. 5) based on premises of Graham 
(1922) in his treatise on wing venation of the Coleoptera. 


LEGS 
(Pl. VI.) 


PROTHORACIC 


Coxa large, bulbous, articulatirig with small trochantin. Trochanter 
short, stubby. Femur curved, expansive. Tibia slender, bowed, two 
spurs present distally. Tarsus five-segmented, dense mats of hair 
present ventrally on segments one to four of males. Small arolium 
and unguitractor plate present on pretarsus. Ungues, two, equally 
developed. 

MESOTHORACIC 


Like prothoracic except mats of hair on tarsus absent. Distal end 
of tibia of male shows dense hairy mat. Tibia much bowed. 


METATHORACIC 


Coxa very broad and flat, immovably fastened to katepisternum. 
Trochanter pulled out of alignment, looks like appendage of femur, but 
possesses minute condyle with which coxa and femur articulate. 


ABDOMEN 
(Pls. II-IV, VII and VIII.) 


Abdomen depressed, ten segmented in both sexes. Tenth tergum 
reduced. Tenth sternum absent, with possible exception of minute 
rudiment in female. First two sterna missing in male. First sternum 
only absent in female. Anterior-most sternum divided into three parts 
by coxal cavities. Sternites of segment three united with sternum of 
segment four by antecostal ridge. Sterna four and five also firmly 
joined but antecosta not developed. Sterna five and six, six and seven, 
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seven and eight joined by intersegmental membranes. Antecosta and 
acrosternite present on sterna six, seven, eight. Acrotergites absent. 
All terga connected by intersegmental membranes. Spiracles present 
in conjunctivae beside terga, one pair to each segment from one 
through eight. 


MALE GENITALIA 
(Pl. VII.) 


Sternum eight invaginated to form bottom one of two subgenital 
plates that support phallocrypt. Tergum eight much reduced, partially 
hidden under tergum seven, center and part of lateral borders mem- 
branous. Segment nine completely hidden. Sternum nine supports 
phallocrypt directly, rests upon sternum eight, attaching to it one-third 
of way in from margins of latter. Stylior harpagones absent. Tergum 
nine narrower than tergum eight, attached to latter by slim bands at 
latero-posterior margins. Sternum ten absent but membranous phallo- 
crypt attaches to margins of sternum nine. On dorso-posterior margin 
of phallocrypt is tiny sclerite, perhaps tergum ten. Anus under this 
sclerite. 

Phallus lies in phallocrypt, rotated on longitudinal axis 90° to the 
left. Two large parameres present. Rest of phallobase absent. 
Ectophallus hard. Endophallus membranous, posterior end enlarged 
and covered with small sclerites, often everted, united to ectophallus 
by fold of membrane around phallotreme. Endophallus continuous 
at anterior with ejaculatory duct. 


FEMALE GENITALIA 
(Pl. VIII.) 


Tergum eight regular. Sternum eight bears lateral anterior 
projections, is membranous and indented centrally, lacks appendages. 
Sternum nine also membranous medially, but lateral sternites, pleura, 
and tergum of segment nine form continuous sclerotized arch. Second 
valvifers and®valvulae borne ventrally on this segment. Vulva in 
membrane between valvifer. Anterior to vulva is minute sclerite, 
possibly sternum ten. Rectangular, membranous extension above 
valvulae with anus at caudal extremity is remnant of tergum ten. 


SPIRACLES 
(Pls. V, VII and VIII.) 


Ten pairs of spiracles present, two thoracic, eight abdominal. 
Mesothoracic spiracle largest, hidden in invaginated conjunctiva 
between prothorax and mesothorax, tracheal aperture guarded by 
fimbriae, setae present inside and outside atrium. Metathoracic 
spiracle smaller, also concealed, fimbriae absent, few setae present. 

Abdominal spiracles alike except one and eight. Number one 
associated with postnotum of metathorax, larger than rest, few 
fimbriae and setae. Number eight, very small, opens posteriorly, lips 
form symmetrical, doughnut-like ring. Spiracles two through eight 
densely fimbriated at tracheal aperture. 
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VARIATION 


Slight variation occurs in wing venation within the species and 
between the wings of an individual: Veins Cu 2 and Ist A may or may 
not branch, or the branching may vary. Also, vein r-m may vary in 
length. 

One specimen studied possessed short, stumpy mandibles that 
looked as if they had been worn down from the normal length by some 
sort of abrasion. 

There is also slight variation in size, specimens measuring from 
30 to 36 mm. in length. 


DISCUSSION 


The head of C. scrutator resembles most Coleoptera in its scarcity 
of sutures, lack of postocciput, and orientation of mandibles anteriorly 
with correlated development of a gula. According to Stickney (1923), a 
vanishing occipital suture is not typical of the Caraboidea. Calosoma 
may be advanced in this regard, since the whole trend of the coleopteran 
head is toward consolidation. Stickney (1923) also considers the 
generalized position of the posterior tentorial pits to be at or near the 
occipital foramen, so the forward migration of these pits in C. scrutator 
can possibly be regarded as a sign of advancement. 

However, a well-developed tentorium with complete dorsal arms, 
as seen in C. scrutator, is a primitive feature in beetles (Stickney, 1923), 
and the antennae and their lateral attachment are generalized also. 
The retention by the prementum of the ligula indicates a fairly gen- 
eralized structure, but such retention is common in the Coleoptera. 
The absence of cervical sclerites is unusual in the Adephaga. However, 
since as many beetles of the Polyphaga, supposedly a more highly 
evolved group, have cervical sclerites, this loss apparently indicates 
nothing of significance. 

One can conclude that the head of C. scrutator in general presents 
the typical, specialized developments of the Coleoptera but that it also 
has retained a number of features considered primitive for a coleopteran. 

Abdominal segments of Calosoma, as is common in the so-called 
higher insects, are reduced at the anterior as well as posterior end of this 
tagma. The obliteration of tergal antecostae and of acrotergites and 
the partial or complete loss of acrosternites together with reduction 
in the number of transverse conjunctivae indicate a trend away from 
the generalized state, for many beetles are in full possession of these 
abdominal features Calosoma has lost. 

Students of the coleopterous genitalia, however, regard the Cara- 
boidea as being the most primitive of beetles. In the male the aedeagus 
of the ectophallus is highly developed and the parameres are attached 
by means of a prominent condyle. The phallobase is greatly reduced 
or entirely membranous, and the endophallus is small and unspecialized 
(Sharp and Muir, 1912). The female caraboids are characterized by a 
valvula of one sclerite; heavily-chitinized, one-segmented styli; a well- 
developed valvifer, a remnant of the tenth sternum; and a sternum 
divided by a membranous middle section. Tanner (1927) states that 
the Cicindelidae and the Carabidae have all the features found in any 
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of the coleopterous families but believes that the Caraboidea are not 
the primitive stock of the beetles. He declares that probably several 
lines developed simultaneously but that of these the Caraboidea appear 
the most primitive. 

In almost all respects, the genitalia of C. scrutator are primitive 
following closely the general Caraboidea pattern. It is well to remember, 
though, that the genitalia of coleopters in general represent advanced 
hexapod development, for the gonopophyses of both male and female 
are reduced or completely suppressed. 

Although study of head capsule and genitalia yields certain indica- 
tions of relationships and ranking, the surest indications come from a 
study of the thorax (Ferris, 1939; Crampton, 1909). A number of 
premises must be kept in mind in order to interpret the significance of 
thoracic sclerites. 

First, a subcoxal segment of the leg became incorporated in the 
pleuron to facilitate control of movement. This subcoxal segment in 
generalized insects divided into two arcs. One is the coxopleural 
arc, to which belong the articulations of the trochantin and the dorsal 
articulation of the pleural fold. The other arc, lying outside of the 
coxopleural and farther removed from the coxa, produced a ventral 
articulation with the coxa and has been termed the anapleural arc. 

Second, before insects developed wings they probably had a pair of 
glider appendages on each thoracic segment (Snodgrass, 1935). At this 
time the anapleural and coxopleural arcs united to form the pleuron 
and developed sutures and ridges dividing the pleuron into sclerites, the 
anepisternum, katepisternum, anepimeron, katepimeron, and _ pre- 
episternum. 

Third, the glider apparatus on the prothorax disappeared and on the 
meso- and metathorax developed into wings in most insects. Because 
the modern insect has no glider or flying appendages on the prothorax, 
the pleurites of this segment are tending to degenerate, for they no 
longer have any extensive function. But the pleurites of the ptero- 
thorax remain, and certain accessory features have developed coinci- 
dentally with the wings. Wing articulations, the anterior notal wing 
process, the posterior notal wing process, and the pleural wing process 
have evolved. The acrotergite of the metathorax has attached itself 
to the mesonotum and the acrotergite of the first abdominal segment 
likewise to the metathorax to give firmness. Great apodemes and 
phragmata and the axillary sclerites and paraptera have developed 
concurrently with the wing muscles, and secondary divisions of the 
terga may arise because of the pull of these muscles (Maloeuf, 1935). 

Ferris (1939) points out that there have been three lines of develop- 
ment of the pterothorax. In one line, the most generalized, both the 
trochantinal .and ventral articulations of the pleuron to the coxa 
have been retained in addition to the dorsal articulation at the pleural 
fold. In this group are the Neuroptera, Lepidoptera, Trichoptera, and 
Siphonaptera. The neuropterans have the most generalized ptero- 
thorax of all living insects. The second line of development includes 
the Mecoptera, Diptera, Hymenoptera, and probably the Psocoptera, 
which are all closely allied to the foregoing line in many ways, including 
the retention of the ventral and dorsal coxal articulations. But they 
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have a reduced trochantinal articulation or have lost it completely. A 
third branch that has lost the ventral coxal articulation and retained 
the dorsal and trochantinal articulations includes the Isoptera, 
Dermaptera, Plecoptera, Orthoptera, Hemiptera, Embiidina, Mal- 
lophaga, Anoplura, and Coleoptera. With the antero-dorsal retreat 
of the anapleural arc and subsequent loss of the ventral articulation the 
sternal apophyses, located primarily upon the median ventral plane, 
have moved somewhat apart and a true sternal plate has developed 
about them. 

Coleopterans show progressive modification to this latter pattern. 
The prothorax in the suborder Polyphaga retains nothing of the pleuron 
except a trochantin and has developed a sternum. The coleopterous 
mesothorax possesses the trochantinal articulation; an epimeron and 
episternum, which may or may not be subdivided; and perhaps a 
preepisternum. A sternum may or may not be present, depending 
on the extent to which the pleurites have migrated anteriorly and 
dorsally. The metathorax of coleopterids is the most primitive of 
the thoracic segments, for it retains the ventral coxal articulation 
and has no sternum. The trochantin is missing except in the family 
Cupesidae (Campau, 1940), but sometimes a ‘‘trochantinal muscle 
disk” is located in the region of the trochantin. Beetles, then, are 
well advanced from the generalized thoracic form seen in the Neuroptera. 

Calosoma scrutator in general adheres to this coleopterous pattern. 
Its prothoracic pleurites are large but are losing separate identity. The 
sternum is pronounced. The trochanter is of the concealed type 
peculiar to beetles. The mesothoracic pleurites, which consist only of 
an undivided episternum and epimeron plus the trochantin, are well 
up from the venter, and a medium-sized sternum occupies the ventral 
midline. This sternum appears to be an advanced character, for 
Campau’s drawings of a series of Polyphaga show several without a 
mesosternum (Campau, 1940). All the pleurites with the exception of 
the trochantin are in evidence on the metathorax, and the ventral 
coxal condyle is retained. There is no sternum or trochantinal muscle 
disk. 

In the dorsal regions typical results of development and loss of alar 
function are noticeable. The pronotum is a single sclerite with no 
phragmata. Mesonotal parts are blending and no postnotum is 
attached thereto, because the elytra do not function as organs of flight, 
requiring specialization for muscular attachment. There are no par- 
aptera except a small, postparapteral muscle disk. The metanotum 
displays two preparaptera and a subalare. 

Conclusions to be drawn from the foregoing facts are dependent 
upon the weight one desires to give to the evidence presented by each 
body region. The morphology of the head and genitalia appears to 
indicate that C. scrutator is a somewhat primitive beetle. However, if 
the thorax is the tagma with the greatest evolutionary significance, then 
C. scrutator is more highly evolved than some of the Polyphaga. But 
the evidence of the head capsule and genitalia cannot be ignored com- 
pletely. Their relatively primitive structure tends to nullify the 
advanced condition of the thorax so that this species could be con- 
sidered a moderately primitive beetle. 
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Regarding the larger aspects of the morphological picture, the beetles 
as a group are an advanced order of insects. They are probably the 
advance guard of the evolutionary line that is substituting sterna for 
pleurites in the ventral thoracic region. 
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THE FEEDING APPARATUS OF BITING AND SUCKING INSECTS 
AFFECTING MAN AND ANIMALS, by R. E. SnopGrRass. 1944. Smith- 
sonian Misc. Collections, vol. 104, No. 7: 1-113, 39 figs. Price 50 cents to 
the Smithsonian Institution, Washington, D. C. 

The present paper is not justly described when the heading states 39 figures. 
A very few have each less than four items but many run to 8 to 12 items per 
“‘figure.’’ All are by the author. 

Apparently this volume is a part of the Federal Government’s technical war 
literature published to help entomologists in the study of malaria and other forms 
of research in the field of medical entomology. 

In a letter of December 9, 1944, to the present writer Snodgrass points out 
one error which he asks to have pointed out to others. It is an error concerning 
the mouthparts of the flea (pp. 83-91). ‘‘The median stylet is neither labrum nor 
hypopharynx, but an epipharynx, i. e., an epipharyngeal outgrowth projecting 
out of the mouth of the cibarial pump between the labrum and the hypopharynx. 
The loop on the base of the rod frames an epipharyngeal cavity from which the 
true pharynx opens, and the loop is open below. The floor of the cibarial pump 
is the hypopharyngeal plate; the external food canal is below, or behind, the 
median stylet. This is a most strange condition but I have now fully verified it.’’ 

‘‘What I say about the flea’s maxillae, on the other hand, is substantiated by 
all subsequent dissections. The ‘mandibles’ are laciniae.”’ 

The paper is a must for all students of insect morphology.—C. H. K. 


A NEW TETRACANTHELLA FROM NORTH CAROLINA, 
WITH A KEY TO THE KNOWN SPECIES 


(Collembola: Isotomidae) 


D. L. WRAY, 


Division of Entomology, State Department of Agriculture, 
Raleigh, N. C. 


In 1891 Schétt erected the genus Tetracanthella to receive the newly 
described pilosa from Norway. In 1900 Wahlgren records as T. pilosa 
a somewhat similar insect but which differed by having a shorter, 
incomplete furcula, which was later described by Axelson as T. wahl- 
greni. At this time the genus was placed either in the Lipuridae or 
the Poduridae and its position was indefinite. In 1901 Carl described 
a new form (T. alpina) from Switzerland and in his paper placed the 
genus in the subfamily Isotomini of the family Entomobryidae. Since 
then research has shown its affinities with Jsotoma Bourlet and the 
genus is now placed near Anurophorus Nicolet in the Isotominae. 

Apart from the number of antennal joints (5) the description of 
Lubbockia Haller (1880), in which L. coerulea is the genotype, could 
agree in many characteristics with the nordic forms of Tetracanthella 
and with the alpine form in others. 


Genus Tetracanthella Schott, 1891 


Lubbockia Haller, 1880, p. 4. 
Tetracanthella Schott, 1891a, p. 191. 
Deuterolubbockia von Dalla Torre, 1895, p. 14. 


Genotype.—Tetracanthella pilosa Schott. 

Eyes § on each side. Postantennal organs present, of the isotomine 
type, elliptical, simple. Anal horns 4. Unguiculus present or absent. 
Tenent hairs usually present. Furcula present or absent. Mucro 
well developed or ankylosed with dens (or absent). Body elongate. 
Prothorax much shortened. Antennae 4-segmented. Integument reticu- 
late, not tuberculate. 

The genus Tetracanthella possesses both achorutine and isotomine 
characters, with the latter predominant. Thus it is of special systematic 
importance because it forms a link between these two groups. It seems 
to be nearer related to Anurophorus, and also to the genus Uszelia 
Absolon (Protanurophorus Womersley, 1925) in which the unguiculus 
and furcula are absent and there are only 2 anal horns. The species 
(Tetracanthella) oxoniensis and (Protanurophorus) pearmani with only 
2 anal horns are therefore referred to the genus Uzelia and by this 
character differ from Tetracanthella which possesses 4 anal horns. 
T. afurcata with the furcula absent, compared with the other species 
of Tetracanthella, closely approaches Uszelia in form and size, but 
still has the generic characters of 4 anal horns and unguiculus present 
(though very much reduced in size). The reticulated integument is 
characteristic of Tetracanthella, Anurophorus, Uzelia, and Proisotoma. 
In T. ethelae the apex of the tibiotarsus shows a tendency to subsegment 
weakly as in some Proisotoma. 
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Collecting insects from leaf mould in my backyard led to the finding 
of the new species described herein. This area is a piece of mixed woods 
with a rather thick layer of leaf mould. I have named this species 
after my wife who has given much aid in my nature work. 


Tetracanthella ethelae n. sp. 
(Figs. 1-6 and 8-12) 


Length 1.0mm. Body somewhat elongate, tapering slightly toward 
the posterior end. Head and body finely mottled with blue pigment 
on yellow background with intermingled round pale spots, lighter 
beneath. Body segments bordered anteriorly with narrow yellow bands. 
Legs mottled with blue. Furcula pale on distalend. Antennae mottled 
with blue throughout. Anal spines yellow. 

Eyes eight on each side. Eye patches black and divided into two 
separate parts on each side, posterior patch containing 3 eyes, anterior 5. 
The two inner posterior eyes of each patch slightly smaller than the 
others which are subequal (fig. 8). Postantennal organ elongate, 
elliptical, about four times the diameter of the adjacent eye with a 
slight constriction near middle (fig. 8). 

Antennae 4-segmented, shorter than head as 17 : 19; relative length 
of the segments as 3:4:4:6. Sense organ of third antennal seg- 
ment consisting of a pair of oblique, basally bent sense rods situated in 
an oblique groove removed from distal end of segment, covered with an 
integumentary fold and with a chitinous ridge extending beneath on 
which are two curving hairs (fig. 12). Fourth antennal segment with 
slender curving olfactory setae, terminal hemispherical tubercle and 
subapical papilla (fig. 10). Antennal segments with short hairs similar 
to those of head and body. Antennal segment I wider than long as 
17:11 and wider than II, III or IV. Segment II and III sub- 
cylindrical of equal width, IV elongate subcylindrical, tapering toward 
tip. Mouthparts mandibulate. 

Prothorax reduced in length yet visible dorsally. Relative dorsal 
lengths of segments from head to abdominal segment VI, exclusive of 
prothorax, -apout' as -19 16-515 :10 212°: 12:12:30 (V. and Vi). 
Body clothing consisting of short equal curving hairs on the head and 
each segment similar to those on the antennae. Dorsally can be seen 
stout long pale bristles on the middle of the head and on the middle 
of each thoracic and abdominal segment (exclusive of the prothorax) as 
in figure 1. On abdominal segments V and VI are many long stout 
bristles slightly bent apically which extend beyond the tip of the 
abdomen (fig. 9). Genital and anal segments ankylosed. 





EXPLANATION OF PLATE 

All figures are of Tetracanthella ethelae n. sp. except fig. 7 which is of T. 
wahlgreni Axelson (after Folsom, 1937). 

Fig. 1. Tetracanthella ethelae n. sp., lateral view. 2. Ventral view of furcula 
showing structure of dentes. 3. Tenaculum showing structure of rami. 4. Lateral 
view of mucro. 5. Lateral view of furcula. 6. Right hind unguis. 7. Dorsal 
aspect of mucro-dentes of T. wahlgreni. 8. Eyes, postantennal organ and base of 
left antenna. 9. Lateral view of ano-genital segment showing anal spines. 
10. End of fourth antennal segment showing terminal tubercle. 11. Pattern of 
reticulated integument. 12. Organ of third antennal segment 
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Two pair of anal spines present. The posterior spines almost 
twice as long as hind ungues, slightly curved anteriorly, on stout papillae 
which are about a third as long as the spines. Anterior spines similar to 
posterior, shorter or as 10:15, on stout papillae (fig. 9). Anus ventral. 

Furcula attached to fourth abdominal segment, extending almost 
to the middle of the third abdominal segment. Manubrium stout, 
broad basally, subequal in length to mucrodentes, ventrally with about 
eight stout long spines and several shorter hairs (fig. 5). Manubrium 
to dens to mucro about as 25 : 23:2. Dentes straight, slender, tapering 
toward the mucrones with a pair of chitinous folds on the proximal 
third of each arm. Three dental spines on each arm, the proximal one 
stout and four times as long as the other two distal ones (fig. 2). Mucro 
distinctly formed, with a single large subapical tooth and a smaller 
slender apical tooth. 

Legs covered with short stout bristles and a single long stout bristle 
on the femur. Tenent hairs two, minutely clavate, slender, twice 
as long as unguis. Unguis stout, untoothed, curved on both inner and 
outer margins. Unguiculus lanceolate, tapering to a fine bristle-like 
point, extending three-fourths as long as unguis (fig. 6). Apex of 
tibio-tarsus often weakly subsegmented. Ventral tube cylindrical, 
furnished with four simple smooth curved hairs on the sacs as seen 
laterally. Tenaculum with the corpus bearing a single stout curving 
bristle and the rami three-toothed (fig. 3). There is an anterior fold 
about the base of the tenaculum. Integument reticulated on abdominal 
segments V and VI (fig. 11). 

Type and three paratypes, Raleigh, North Carolina, January 26, 
1941, sifting leaf mould in mixed woods, D. L. Wray and C. S. Brimley. 

Types at present in collection of the Division of Entomology, North 
Carolina Department of Agriculture. 

This species differs from wahlgreni Axelson, the only other species 
known to occur in North America, by its much longer and more slender 
furcula, and by the presence of a well defined mucro. This species seems 
nearest to alpina Carl, from which it differs by the proportionately much 
shorter mucro, three dental spines instead of four, and by the unguis 
being much stouter and curved on both margins. 

I have not seen specimens of the other species but the following 
key, made up from the descriptions, may be useful. In this key is 
stated where each species has been collected. It is of interest to find a 
species (T. ethelae) of this supposedly boreal genus so far south. 


KEY TO THE KNOWN SPECIES 


1. ‘Purcelaqgbeent. (Gwitsetland)..... 0. ccc ccvescccecsos afurcata Handschein 
I . c SG A bo oe <b cis cbibeaih abso) an be. O SS ape a eek te 

2. Mucro absent or not distinctly separated from dens..................255- 93 
ee MEET WE IE I, 6 ook tcc odin ce cte cer kdstcbanne hws bane 5 

3. Unguiculus absent, dens with 1 spine. (Hungary)........... brevifurca Stach 
Unguiculus present, more than 1 spine on dens.................0e eee eeees 4 

4. With 2 dental spines, 1 tibio-tarsal tenent hair, unguiculus one-third to one- 


half the length of unguis, not produced in a bristle-like ending, mucrodens 
at least 0.60 the length of the manubrium. (Scotland)...kendalli Bagnall 
With 3 dental spines, 2 tibio-tarsal tenent hairs, unguiculus one-half to three- 
fifths the length of unguis, produced in a bristle-like ending; mucro-dens 
not quite 0.50 in length of the manubrium. (Norway, Sweden, Finland, 
Spitzbergen, Greenland, N. W. Territories)........... wahlgreni Linnaniemi 
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5. Unguiculus very short, lanceolate, only about one-fourth of the length of 
the ventral edge of unguis, clavate tibio-tarsal tenent hairs 2-4. (Norway), 
pilosa Schétt 
Unguiculus longer, acuminate, from one-third to three-fourths the length 
of the ventral edge of unguis, tibio-tarsal tenent hairs 2 or less, or absent... 6 
Apical tooth of mucro subequal to the anteapical tooth, unguiculus about 
one-third the unguis. (Japan) sylvatica Yosii 
Apical tooth of mucro smaller than anteapical tooth, unguiculus longer, about 
one-half to three-fourths the unguis 
Mucro to dens as 1:3; 4 dental spines, ungues linear, nearly straight on 
inner margin. (Switzerland) alpina Carl 
Mucro to dens as 1 : 11 or 12; 3 dental spines, ungues curved on both inner 
and owter margma. (0. T. Aidvca vc icen i varsnid ogre nase fate ethelae n. sp. 
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THREE NEW SPECIES OF MUTILLIDAE FROM PERU 
AND BOLIVIA (HYMENOPTERA)! 


CLARENCE E. MICKEL, 


University of Minnesota 


The three new species described herein were represented in a small 
collection of Mutillidae sent me recently by Dr. W. Weyrauch, Tarma, 
Peru. The first two are known only from Peru, but the third occurs in 
Bolivia as well as Peru. A number of specimens of this latter species 
were collected by Dr. W. M. Mann on the Mulford Biological Expedi- 
tion, 1921-22, and though recognized by me as new for some years, had 
remained undescribed. 


Hoplocrates compar n. sp. 


Male.—Head entirely black, clothed with pale pubescence through- 
out, except a broad, transverse band on the front and vertex with the 
ocelli as a center with sparse, erect, fuscous to black hairs; pale 
pubescence of head sparse and erect on the ventral aspect, clypeus and 
posterior half of genae, thick to dense, appressed and sparse, erect on 
the anterior half of genae, the anterior margin of front-and a posterior 
transverse band on the vertex, the band very conspicuously interrupted 
medially where the pale pubescence is very sparse; mandibles edentate 
at the tip, a small tooth within and a large obtuse tooth proximad of the 
smaller one; median area of clypeus with small, distinct punctures, but 
the latter almost concealed by the erect, pale hairs; anterior margin of 
clypeus broadly, deeply, roundly emarginate medially, thus appearing 
bidentate; antennal tubercles distinctly elevated, angulate; scape closely 
punctate above, clothed with thick, erect, pale hairs; front, vertex and 
genae with moderate, contiguous to confluent punctures; postero- 
lateral angles of head roundly angulate, but not produced and prominent; 
genal process very long, longer than the second flagellar segment, equal 
in length to the first flagellar segment, slightly recurved anteriorly; 
hypostomal processes slender, spine-like, distinctly recurved laterad, 
distinctly shorter than the genal processes; distance between posteridr 
eye margins and postero-lateral angles slightly less than one and one-half 
times the greatest diameter of the eyes. 

Thorax entirely black, the pronotum, mesopleura, metapleura, 
lateral and posterior margins of scutellum, metanotum, and propodeum, 
all pale pubescent, the pubescence sparse and erect, except the meso- 
pleura and dorsum of propodeum with the pale pubescence thick to 
dense, and both appressed and erect; mesonotum and anterior median 
area of scutellum with sparse, black pubescence; pronotum with a 
posterior marginal fringe of very sparse, erect, black hairs, almost con- 
cealed by the pale pubescence; dorsal aspect of pronotum with moderate 
punctures, contiguous medially, becoming dense and confluent at the 
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sides; lateral aspect of pronotum glabrous, very sparsely punctured; 
mesonotum with moderate, contiguous to confluent punctures; parap- 
sidal furrows present and complete, but inconspicuous; scutellum 
strongly convex, with moderate, contiguous to confluent punctures, the 
latter slightly larger than those of the mesonotum; metanotum densely 
punctate; sculpture of dorsum of propodeum concealed by dense, 
appressed, pale pubescence; posterior face and sides of propodeum 
reticulate, broadly and shallowly on the posterior face, the reticulations 
becoming deeper and smaller on the sides; mesopleura micropunctate 
at the anterior and posterior margins, the remainder with moderate, 
contiguous to confluent punctures, the dorsal third slightly elevated 
and somewhat more densely punctate than the ventral two-thirds; 
ventral third of metapleura with moderate, confluent punctures, the 
median third micropunctate, and the dorsal third longitudinally rugose. 

Abdomen entirely black; first abdominal segment subnodose, the 
first tergum with a narrow, transverse, dorsal face, and a much more 
extensive anterior face, the latter glabrous, with only a few, small, 
shallow punctures on the disk; lateral areas of anterior face with sparse, 
erect, pale pubescence, the dorsal face with thick, appressed, pale 
pubescence; second tergum with small, distinct punctures on the disk, 
becoming dense, contiguous and confluent towards the posterior margin, 
clothed with sparse, black pubescence, except a pair of triangular spots 
of dense, appressed, pale pubescence adjacent to the anterior margin, the 
apices of the triangles confluent at the anterior median margin; felt lines 
of second tergum pale, and lateral areas adjacent to felt lines with sparse, 
erect, pale pubescence; posterior margin of second tergum with a thin, 
inconspicuous fringe of pale hairs interrupted medially with black; 
terga three to six, and anterior margin of pygidial tergum with small, 
contiguous to confluent punctures; third and fourth terga clothed with 
dense, appressed, pale pubescence, except that on the third very broadly 
interrupted medially with black, and the median black interruption on 
the fourth at least twice as broad as that on the third; fifth and sixth 
terga sparsely black pubescent, except a few, erect, pale hairs at the 
lateral margins; pygidial area distinctly granulate; first sternum without 
a median, longitudinal carina, clothed with sparse, pale pubescence; 
second sternum with very small, widely separated, scattered punctures 
anteriorly, the punctures becoming somewhat larger towards the 
posterior and lateral margins, and the broad posterior margin with the 
punctures small and almost contiguous; second sternum clothed with 
very sparse, erect, pale hairs; sterna three to six each with small, con- 
tiguous to confluent punctures at the posterior margin, and each with 
very sparse, erect, pale hairs, the sixth also with a very inconspicuous, 
thin, posterior fringe of black hairs; last sternum with small, contiguous 
to confluent punctures and sparse, erect, fuscous hairs. 

Legs entirely black, clothed throughout with erect, pale hairs; inter- 
mediate and posterior tibiae densely punctate above; calcaria black. 

Wings like those of other males of this genus. 

Length, 17 mm. 

Holotype-—Male, Valle Chanchamayo, Peru (800 m.), July 1, 1939 
(Weyrauch), in collection of University of Minnesota. 
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Closeiy related to spinigula Mickel. The key to the males of this 
genus (Mickel, 1941) may be modified to include this species as follows 
(p. 354, couplet 13): 


13. Hypostomal processes slender, spiniform..................-00e cece ences 14 
Hypostomal processes longitudinally compressed, triangular......... ferocula 
14. Vertex with a posterior, transverse band of dense, appressed, pale pubescence, 
distinctly interrupted medially by sparse, pale pubescence; disk of anterior 


face of first tergum glabrous, almost impunctate................... com 
Vertex with sparse, appressed and erect, pale pubescence uniformly through- 
out; disk of anterior face of first tergum distinctly punctate....... spinigula 


Traumatomutilla weyrauchi n. sp. 


Female.—Black, the second abdominal tergum maculated with two 
large, circular, red, integumental spots. Length, 16 mm. 

Head black, clothed with glittering, pale pubescence, that on the 
ventral aspect sparse and erect, on the genae sparse and appressed, on 
the front thick and appressed with a few, scattered, erect, black hairs, 
and on the vertex dense and appressed; distal half of mandibles black, 
the proximal half castaneous, except the extreme base black; mandibles 
slender, edentate at the tip and with a small tooth within two-thirds 
the distance from the base to the tip; clypeal fringe pale; antennal 
tubercles contiguous; scape clothed with glittering, pale pubescence; 
first segment of flagellum distinctly longer than the second; antennal 
scrobes strongly carinate above; front, vertex and genae with moderately 
large, dense, confluent punctures; posterior margin of genae sharply 
carinate, the carina becoming obsolete anteriorly before reaching the 
proboscoidal fossa; postero-lateral angles of head not carinate nor 
tuberculate; eyes large, prominent, hemispherical. 

Thorax black; dorsum clothed with black pubescence, thick on the 
pronotal and mesonotal areas, sparse on the propodeum, except a broad, 
slightly arcuate, transverse band of appressed, glittering, pale pubescence 
on the posterior part of the mesonotal area between the lateral teeth of 
mesonotum and propodeal spiracular tubercles; pleural areas pale 
pubescent, that on the lateral aspect of pronotum very sparse, on the 
anterior two-thirds of mesopleura thick and appressed, on the posterior 
third of mesopleura and ventral three-fourths of metapleura dense and 
appressed and with a few, erect, pale hairs, and on the sides of propodeum 
only scattered, erect, pale hairs, except the ventral fourth with thick, 
appressed, pale pubescence; dorsal fourth of metapleura glabrous, bare; 
dorsal area of pronotum with large, dense, confluent punctures mostly 
concealed by the black pubescence; humeral angles distinctly angulate; 
lateral margins of mesonotal area with a large, prominent tooth, and 
deeply, roundly emarginate between the tooth and the prominent 
propodeal spiracles; scutellar scale compressed, narrow, blunt at the tip; 
dorsum of propodeum coarsely punctate like the pronotal and mesonotal 
areas; posterior face of propodeum micropunctate and clothed with 
thick, very fine, pale fuscous pubescence; lateral aspect of pronotum 
micropunctate and with moderately small, well separated punctures, 
separated from the dorsal aspect by an interrupted carina terminating 
anteriorly at the humeral angles, the posterior half of the carina termi- 
nating anteriorly in a tubercle just below the posterior terminus of the 


1945] Mickel: New Species of Mutillidae 41 


anterior half of carina; anterior two-thirds of mesopleura micropunctate, 
separated from the posterior third by a dorso-ventral row of punctures, 
each bearing an erect, pale hair; sculpture concealed on densely 
pubescent areas of meso- and metapleura; sides of propodeum glabrous, 
the ventral two-thirds very weakly, inconspicuously and irregularly 
reticulate, the dorsal third with a few, small punctures. 

Abdomen black, except the second tergum with a pair of large, red, 
integumental spots separated medially by about one-sixth of their 
diameter; first tergum with scattered, erect, pale hairs, and a broad, 
posterior marginal band of dense, appressed, pale glittering pubescence, 
distinctly interrupted medially with black; second tergum black 
pubescent, except the red spots with scattered, erect hairs, those at 
the middle.of the spots pale, those towards the margin dark fuscous, 
the lateral areas of the tergum with scattered, erect, pale hairs, the felt 
lines pale, narrow lateral margins with dense, appressed, pale pubescence, 
and lateral sixths of posterior margin broadly, densely pale pubescent; 
third tergum black pubescent, except the lateral sixths densely pale 
pubescent; fourth tergum entirely pale pubescent, except the pale 
pubescence subinterrupted laterally with black in line with the inner 
margins of the pale pubescent lateral spots on the second and third 
terga, and the median pale pubescent area with scattered, erect, black 
hairs; fifth tergum with a broad, median, pale pubescent spot, and pale 
pubescence at the extreme lateral margins, the median pale spot also 
with scattered, erect, black hairs; last tergum with thick, pale pubescence 
adjacent to the pygidial area, the pale pubescent mark forming an 
inverted V; pygidial area longitudinally rugose, the rugae not reaching 
the posterior margin; postero-lateral margin of pygidial area somewhat 
lamellate; median, longitudinal carina of first sternum high and promi- 
nent on anterior half, reduced and obsolete on posterior half; second 
sternum with moderate, distinct, well separated to sparse punctures, 
each bearing an erect, pale hair, otherwise bare, except the posterior 
margin with a narrow band of dense, appressed, pale pubescence and a 
thin, marginal fringe of longer, pale hairs; third and fourth sterna with 
moderate, contiguous to confluent punctures each bearing an erect, 
pale hair, each sternum with a posterior marginal band of dense, 
appressed, pale pubescence and a thin marginal fringe of longer, pale 
hairs; fifth sternum with moderate, contiguous to confluent punctures, 
and with only scattered, erect, pale hairs, the thin posterior marginal 
fringe black; last sternum with moderate, contiguous punctures and 
sparse, erect, fuscous to black hairs. 

Legs entirely black; coxae, trochanters and femora above with 
appressed, pale pubescence as well as sparse, erect, pale hairs; tibiae 
and tarsi clothed with sparse, erect, pale hairs; femora above distally 
and tibiae above proximally with black hairs; calcaria pale. 

Holotype-—Female, Oxapampa, Peru (1800 m.), April 1, 1940 
(Weyrauch), in collection of University of Minnesota. 

Paratypes.—Female, Chanchamayo, Peru (Freymann) [Zoological 
Museum, University of Berlin, Germany]; female, without locality 
data [U. S. National Museum]. 

Related to incerta Spinola, but the pygidium of the latter is trans- 
versely rugose on the posterior half; the fourth tergum of incerta has 








42 Annals Entomological Society of America |Vol. XX XVIII, 


the pale pubescence divided into three distinctly separated spots, the 
third tergum has a small, median, posterior marginal spot of pale 
pubescence, the transverse pale pubescent band on the mesonotum is 
much less dense and therefore somewhat indistinct, and the pale 
pubescence of the front and vertex is likewise much less dense and 
indistinct like that on the mesonotum. 


Traumatomutilla indicoides n. sp. 


Female.—Black, the second abdominal tergum maculated with four 
pale yellow, integumental spots, the anterior pair longitudinal, the 
posterior pair transverse and separated: by about their own transverse 
diameter. Length, 17 mm. 

Head black, clothed with black pubescence throughout, except an 
arcuate, transverse band of dense, appressed, pale, glittering pubescence 
on the vertex extending from eye margin to eye margin, the pale 
pubescence intermixed with a few scattered, erect, black hairs; mandibles 
edentate at the tip and with a small tooth within near the tip; clypeal 
fringe black; antennal tubercles contiguous; scape with small, close 
punctures, clothed throughout with pale, glittering pubescence; first 
segment of flagellum distinctly longer than the second; antennal scrobes 
strongly carinate above; front, vertex and genae with moderate, dense, 
contiguous to confluent punctures; posterior margin of genae strongly, 
sharply carinate, the carina extending anteriorly almost to a deep 
groove adjacent to the proboscoidal fossa; proboscoidal fossa margined 
by a very high, thin sharp carina; postero-lateral angles of head not 
carinate nor tuberculate. 

Thorax black, clothed with black pubescence, except a pair of lateral 
lines of dense, pale, glittering pubescence extending from the middle 
of the mesonotal area almost to the posterior margin of propodeum, the 
lines about twice as thick on the mesonotal sector as on the propodeal 
sector and gradually attenuated to the diameter of the propodeal sector 
before the anterior margin of propodeum; ventral third of lateral aspect 
of pronotum, ventral half of mesopleura and metapleura and a small 
spot at ventral margin of sides of propodeum, all with dense, appressed, 
pale, glittering pubescence, and all contiguous; dorsal aspect of pro- 
notum, mesonotum and dorsum of propodeum all coarsely, reticulo- 
punctate; mesonotum and dorsum of propodeum with a distinct, median, 
longitudinal carina largely concealed by the dense, black pubescence; 
humeral angles not prominent; postero-lateral angles of dorsal aspect 
of pronotum defined by a blunt, rounded tubercle; lateral margins of 
mesonotum not toothed, but distinctly, broadly constricted before the 
very prominent propodeal spiracular tubercles; scutellar scale absent; 
posterior face, of propodeum weakly punctate in comparison with 
dorsum of propodeum; lateral aspect of pronotum with moderate, 
close punctures; mesopleura micropunctate on anterior half, densely 
punctate on posterior half to third; dorsal half of metapleura glabrous, 
bare; sides of propodeum with large, contiguous to confluent punctures 
throughout. 

Abdomen black, except the second tergum with two pair of yellow 
integumental spots, the anterior pair longitudinal, contiguous with the 
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anterior margin and extending about one-sixth the length of the tergum, 
the posterior pair transverse and very slightly oblique, separated from 
each other by a distance equal to their greatest diameter; all the yellow 
spots glabrous, impunctate, bare; first tergum with a large, anterior 
face and a narrow, dorsal face, clothed with black pubescence, except 
a pair of lateral, linear, longitudinal stripes of dense, appressed, pale, 
glittering pubescence; second tergum black pubescent, except the felt 
lines, lateral margins, a broad spot at each postero-lateral angle, and a 
small, median spot, all of dense, pale, glittering pubescence; third tergum 
black pubescent, except a pair of lateral spots, and a median, posterior 
marginal, subtriangular spot of dense, pale pubescence; fourth tergum 
black pubescent, except a pair of small, lateral spots, and a median, 
longitudinal line of dense, pale pubescence; fifth tergum black pubescent, 
except a median, wedge-shaped, linear spot of dense, pale pubescence; 
pygidial tergum black pubescent, except the median, proximal half 
with a large spot of dense, pale pubescence; proximal half of pygidial 
area longitudinally rugose, but concealed by pale pubescence; distal 
half of pygidial area transversely to irregularly rugose; first sternum 
with a prominent, median, longitudinal carina on the anterior half, 
clothed with sparse, erect, pale glittering hairs; second sternum with 
moderately large, close punctures, except a narrow, median, longitudinal, 
glabrous line, clothed with very sparse, erect, pale, glittering hairs and 
a posterior marginal band of dense, appressed, pale glittering pubescence; 
third and fourth sterna with moderate, dense, contiguous to confluent 
punctures and each with a posterior marginal band of dense, appressed, 
pale, glittering pubescence; fifth sternum with similar punctures, 
clothed with sparse, erect, pale glittering hairs, without a pale, posterior 
marginal band, but with a thin, posterior marginal fringe of black 
hairs; last sternum with small, indistinct, close punctures and sparse, 
erect, black hairs. 

Legs black, clothed with sparse, appressed, and sparse, erect, pale, 
glittering hairs, except the middle and hind femora distally above and 
the middle and hind tibiae proximally, with black hairs; calcaria pale. 

Holotype-—Female, Santa Helena, Bolivia, August (W. M. Mann), 
Mulford Biological Expedition, Cat. No. 56495, U.S. National Museum. 

Paratypes.—2 females, Rio Colorado, Bolivia (W. M. Mann) 
Mulford Biol. Exp.; female, Osunto, Bolivia, July (G. Macreagh) 
Mulford Biol. Exp.; female, Covendo, Bolivia, September (W. M. 
Mann) Mulford Biol. Exp.; 2 females, Huachi Beni, Bolivia, Sep- 
tember (W. M. Mann) Mulford Biol. Exp.; female, Huachi Rio Beni, 
Bolivia, September (W. M. Mann) Mulford Biol. Exp.; female, Reyes, 
Bolivia, October (W. M. Mann) Mulford Biol. Exp.; female, Canamina, 
Bolivia, July (W. M. Mann) Mulford Biol. Exp.; female, Cavinas, Rio 
Beni, Bolivia, February, 1922 (W. M. Mann) Mulford Biol. Exp.; 
female, Davinas Beni, Bolivia, January (M. R. Lopez) Mulford Biol. 
Exp.; female, Espia Rio Bopi, Bolivia, July (W. M. Mann) Mulford 
Biol. Exp.; two females, Ivon Beni, Bolivia, February (W. M. Mann) 
Mulford Biol. Exp.; female, Ixiamas, Bolivia, December (N. E. 
Pearson) Mulford Biol. Exp.; female, Ixiamas, Bolivia, December 
(W. M. Mann) Mulford Biol. Exp.; 2 females, Valle Chanchamayo, 
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Peru (800 m.), April 1, 1939 (Weyrauch); female, Oreja de Capello, 
Peru (1600 m., near Huecapistana), May 10, 1940. Paratypes in 
U. S. National Museum, University of Minnesota and W. Weyrauch 
collections. 

Related to and similar in appearance to indica L. Differs from 
indica in having the head entirely black pubescent, except the pale 
pubescent spot on the vertex (no pale pubescence on genae as in indica), 
by the presence of a median, longitudinal carina on the dorsum of thorax, 
by the absence of a broad, well developed scutellar scale, and the 
smaller, more widely separated, posterior, integumental spots of the 
second tergum. Appears to be widely distributed in Bolivia and 
Peru. The paratypes vary in length from 12 to 18 mm. 

An account of the Mulford Biological Expedition, 1921-22, is given 
by MacCreagh (1926). 
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INSECT PESTS AND THEIR CONTROL, by J. W. Evans, M.A., F.R.E.S., 
Chief Biologist, Department of Agriculture, Tasmania, 1943. Issued by 
authority of The Hon. T. D’Alton, Minister for Agriculture. 178 pages, 
104 figs., board bound. Price 2/6. (Probably obtainable from the Min- 
istry of Agriculture, Hobart, Tasmania.) 


This little volume is an outline of the insect pests of Tasmania. For any 
that do not know there is a war on, Tasmania is south of Australia. It has an 
endemic fauna that all taxonomists crave to explore. It is an area that is about 
as far away biologically as an entomologist can get, and has a fauna that is queerer 
than that of southern and western Australia. However, pests are pests, and 
many have followed man into this strange faunal area. Familiar enemies appear 
on nearly every page. The text concludes with an eloquent plea for cooperation 
with quarantine officials, a work which ‘‘is done solely for one purpose, to protect 
the community as a whole.”’ 

The illustrations are by the author, his wife and a staff artist and do not 
have the appearance of having been dragged in from widely varied sources. The 
type is 12-point and altogether the format is simple, easy and elegant. Little is 
said of the endemic fauna. On p. 167 we find a summary paragraph: ‘‘In Tasmania 
there are about two hundred kinds of insects which may be regarded as pests of 
either agricultural crops, pastures, stored products, timber, fruit trees, domestic 
animals and man. Most of these are not native insects, but have been brought 
here from overseas. There as well are several thousands of species of insects in 
the island which are not pests in any way at all. These live in a variety of situa- 
tions and feed on a wide range of materials, but few ever become so abundant 
as to be noticeable, largely because they are kept in check by parasitic and 
predatory insects.’ 

Of mosquitoes we quote: ‘Although mosquitoes are a source of irritation in 
many parts of Tasmania, it is only infrequently that they enter houses and 
become troublesome. One of the most vicious mosquitoes in the State (Aedes 
camptorhynchus Thoms.) breeds in salt marshes and in brackish water pools, just 
above high tide level. It seldom enters houses.”’ 

Our regret is that pests are introduced and we find all the familiar ones from 
the German roach to the housefly. Personally we are interested in the living 
fossils that have come down to us from the distant past in this ancient endemic 
fauna. It is an excellent little book.—C. H. K 





SOME EFFECTS OF ANTISERA ON LARVAE OF THE 
SOUTHERN ARMYWORM, PRODENIA 
ERIDANIA (CRAM.) 
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U.S. Department of Agriculture, Agricultural Research Administration, 
Bureau of Entomology and Plant Quarantine 


Many of the insecticides now in use apparently act as general 
protoplasmic poisons. Their dispersal for insect-pest control neces- 
sitates the observance of precautionary measures to avoid jeopardizing 
the health of man and other animals. In the search for a substitute 
for the general poisons, it is well to consider the possibility of utilizing 
immune substances which, unlike the arsenicals and fluorides, have 
great specificity of action. Specific antibodies for various substances 
can be produced in the blood of different animals when antigens are 
introduced into their systems. When an antigen consists of an extract 
of an animal tissue or organ, the antibody that it helps form may have 
a specific action on the kind of tissue or organ extracted, causing the 
latter to become abnormal (2, 5, 6, 7, 8). Disease produced in this 
way may be fatal. Trichinella also is reported to have been killed 
in vitro by antiserum (3). The question arises whether it is possible 
to cause abnormal or lethal changes in the tissues of an insect by the 
use of specific antibodies and, if so, whether antibodies might be made 
to serve as stomach insecticides. 

The use of specific antibodies for insect control involves a number 
of serious technical difficulties, the chief of which is to bring about 
intestinal absorption of an undigested protein. This difficulty is 
involved in feeding procedure but can be avoided by the use of an 
injection technique. The results of such an investigation are reported 
in this paper. Rabbits and larvae of the southern armyworm, Prodenia 
eridania (Cram.), were used. 


METHODS 
SELECTION OF INSECT TISSUES 

Larval hemolymph was selected as antigen A, because antiserum 
from an immunized animal (rabbit) could be injected into a larva and 
its effect readily detected in hemolymph! smears and samples. 

Hemolymph taken from normal living insects undergoes coagulative 
changes not exhibited by that from insects which have been heat-fixed 
(9, 10). It was not known whether the normal and heat-fixed hemo- 
lymphs would differ in their antigenic properties, therefore both were 
used. Normal hemolymph was antigen A; and heat-fixed hemolymph 
As. Heat fixation was accomplished by immersing the live insect in 
water at 55° C. for 5 to 10 minutes. 


1In this paper hemolymph refers to the body fluid of the southern armyworm, 
and blood has its usual connotation. 


45 








46 Annals Entomological Society of America |Vol. XX XVIII, 


It is much more difficult to get antibodies into the body cavity of a 
larva through feeding than by injection. Ingested antibodies are 
likely to be digested by the enzymes of the gut. Should they not be 
digested, it is probable that they would still have little chance of 
absorption because, as a rule, unhydrolyzed proteins are not absorbed 
through alimentary walls. Digestive enzymes themselves either are 
proteins or are closely associated with proteins. It may be that their 
hydrolytic activities could be interfered with by immune bodies which 
are specific against them. If so, such immune bodies might protect 
the other antibodies from digestion in the gut cavity. In view of this 
possibility, the contents of the entire alimentary tract of the armyworm 
were considered as antigen B. 

It is also possible that the absorptive activities of the gut might 
become so influenced by immune bodies specific against the alimentary 
wall that the undigested antibodies specific against insect tissues might 
penetrate into the body fluid. The entire gut wall was used therefore 
as antigen C. 

Antigen D consisted of the tissues of the head plus the ventral 
nerve cord and the immediately adjacent tissues, including a longi- 
tudinal strip of the body wall over which the cord lies. None of the 
alimentary system was included. The nervous system was the essential 
component of this antigen. 

Antigen E contained all the tissues of the larval body except the 
gut contents and those in antigen D. 


PREPARATION AND INJECTION OF TISSUE EXTRACTS 

The hemolymph, obtained by cutting a proleg, was-collected directly 
into small mortars and ground with sand in a 0.9-per-cent solution of 
sodium chloride to break up the cells. One milliliter of saline was 
added to the fluid taken from one to four larvae, depending on the 
quantity of extracts to be injected into a rabbit on a particular day. 
After being ground, the mixture was centrifuged and the supernatant 
liquid, freed from sand and larger bits of tissue, was partially sterilized 
by heating at 52° C. for 30 minutes, but higher temperatures were 
avoided to prevent precipitation of plasma proteins. The extract 
was then ready to be injected into the rabbits. The same procedure 
was carried out with a sample of the gut contents, and was also used 
in preparing extracts of the gut wall and antigens D and E. 

The extracts were injected into the marginal ear veins of rabbits in 
increasing quantities ranging from 0.5 to 2.5 milliliters at 2- or 3-day 
intervals until 8 to 10 injections had been made. A preliminary bleeding 
of the rabbits was then made to determine the titer of antibody in 
their blood. After a rest period of about a week to allow the animals 
time to attain their maximum content of antibody, each was again 
bled aseptically through a small slit in the ear vein. Their blood was 
collected in sterile 50-milliliter centrifuge tubes and allowed to stand 
overnight at room temperature to permit coagulation and maximum 
shrinkage of the clot. After centrifugation, the serum was removed, 
sterilized by passing through a Seitz-Manteufel filter, and stored in a 
refrigerator, ready for administration to the larvae. 
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INJECTION AND FEEDING OF ANTISERA 


The antisera were either injected into or fed to sixth instars of 
the southern armyworm. In some experiments fifth instars were used 
to avoid the complicating factor of metamorphosis when the periods of 
observation were long. Each larva was injected with 0.03 to 0.06 
milliliter of antiserum, the quantity depending on the size of the larva. 

The injections were made with a small hypodermic syringe under 
conditions as aseptic as practicable. The syringes, needles, and ‘glass- 
ware used to hold the antisera were sterilized by boiling. The larvae 
were inactivated by preliminary immersion in cold water. Each larva 
and the fingers used to hold it were swabbed with 70-per-cent alcohol 
just before an injection was made. After the alcohol had evaporated, 
the tip of the needle was inserted beneath the insect’s integument at a 
point just dorsal to one line of spiracles and about two-thirds the 
length of the body from the anterior end. Care was taken not to 
puncture the alimentary tract. At the end of injection a finger was 
placed over the point of insertion and the needle withdrawn. Although 
bleeding occurred frequently, usually it was not very great. If much 
blood was lost, a larva was discarded and another injected. After 
injection, each larva was placed in a glass dish with a piece of turnip 
leaf for food, and a wad of wet absorbent cotton to supply water. 
Food and water were renewed as required. For feeding to the larvae, 
the antisera were mixed with powdered rabbit food (ground pellets). 
The mixture, placed on small pieces of paraffin paper, was readily eaten 
by the insects. 

Control larvae were injected with and fed normal rabbit serum 
taken from rabbits that had not been injected. Uninjected larvae 
were used as additional controls. 


RESULTS 
EFFECT OF INJECTED ANTISERA ON HEMOLYMPH 

Controls.—The hemolymph of the larvae used as uninjected controls 
was normal. Normal hemolymph frequently exhibits a very slight 
amount of cellular agglutination, generally of plasmatocytes or spheroid- 
ocytes (9). 

Injection 6f normal rabbit serum usually caused a slight increase in 
agglutination, over that normally occurring. In general, the additional 
agglutination involved only the plasmatocytes, but occasionally the 
cystocytes were slightly implicated. Up to about 2 or 3 hours after 
injection, eosinophilic inclusions appeared inside the spheroidocytes 
and plasmatocytes. Also eosinophilic matter that resembled the 
inclusions in form as well as in color were present about 6 hours at 
the surfaces of some spheroidocytes. “The other types of cells seemed 
unaffected. No decrease in the number of cells was apparent. Material 
in the plasma, suggestive of precipitated plasma proteins, did occur 
to a greater extent than in the blood from uninjected controls, at least 
up to about 12 hours after injection. Precipitin tests with hemolymph 
plasma from normal and heat-fixed larvae and serum from a normal 
rabbit gave negative results, indicating that the latter did not contain 
precipitins active against the proteins of the larval plasma or that 
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it contained them in amounts too small to be detected in the tests. 
The source of the excess precipitate-like material in the smears was 
not determined. 

Antisera A; and Ao.—Injection of these antisera caused very marked 
agglutination, which was observed a half hour after and probably 
took place a few minutes after the injection. The agglutination 
remained very marked for 5 or 6 hours, then gradually decreased until, 
at 24 to 48 hours, it was about like that in the controls. The number 
of hemocytes became greatly reduced. Some smears contained only a 
few clumps of cells and a few unagglutinated cells, most of the plasma 
being empty. The reduction in number of cells ran parallel with the 
degree of agglutination, the most marked reduction occurring during 
the first 5 or 6 hours after injection. This suggests that many of the 
cell agglutina were caught among the tissues and temporarily removed 
from circulation. In general, antiserum A, seemed a little more effective 
than A). 

The plasmatocytes rounded up, showed other indications of passive- 
active transformation, and agglutinated with one another and with 
other cells, particularly the cystocytes. The greater the amount of 
agglutination, the more compact usually were the clumps of hemocytes. 
As in the controls, many of the plasmatocytes contained eosinophilic 
inclusions in the early part of the post-injection period. These often 
were suggestive of phagocytized material. Some of the plasmatocytes 
became grossly vacuolated and resembled spheroidocytes. 

The cystocytes adhered to one another and to the plasmatocytes. 
In some smears showing marked agglutination, single cystocytes were 
absent, although unagglutinated plasmatocytes were present. 

The spheroidocytes exhibited eosinophilic inclusions in the early 
post-injection period to a much greater extent than did the plasmato- 
cytes. They also had eosinophilic matter at their surfaces. They 
became grossly vacuolated to a greater extent than did the plasmato- 
cytes. This may have been caused partly by the onset of the prepupal 
stage and metamorphosis in the mature larvae (9). Spheroidocytes 
were incorporated often in the clumps of agglutinated plasmatocytes 
and cystocytes. Some clumps of only spheroidocytes occurred, but 
when the smears contained free cells the latter usually included many 
spheroidocytes. Asa rule, the rhegmatocytes in smears from normal, 
uninjected larvae or from larvae injected with normal rabbit serum 
were not agglutinated, but they were clumped in smears from larvae 
injected with antisera A; and As. Rhegmatocytes were often found in 
or about clumps of agglutinated plasmatocytes and cystocytes. Large 
masses of eosinophilic material were observed in some of the smears 
and were interpreted as erupting or erupted rhegmatocytes. 

Although occasionally they were seen in clumps, the nematocytes 
and nematocytoids usually seemed not to be agglutinated by the 
injected antisera. It could not be determined whether their infrequent 
clumping represented agglutination of cells that had been free or 
fragments of some tissues giving rise to this kind of cell. 

Eosinophilic material, possibly representing precipitated plasma 
proteins, tended to occur to a greater extent than in the smears from 
the controls. 
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Hemocytes occasionally presented a slightly degenerated appear- 
ance. The degeneration, if such it was, was not very marked and in 
most cases was not extensive enough to prevent the blood from returning 
to its normal aspect as the effects of the injection wore off. 

Antisera B and C.—The effects of these antisera were not very 
different from those of normal rabbit serum. The chief differences, 
which seemed to be a little more marked with C than B, were as follows: 
As compared with normal rabbit serum, agglutination was slightly 
greater during the first 2 or 3 hours following injection. After that 
it was about as in the controls. During the first 2 or 3 hours the 
circulating hemocytes decreased slightly in number. Eosinophilic 
matter was found at the surfaces of a number of the spheroidocytes 
but not inside the latter nor inside the plasmatocytes. The rhegmato- 
cytes were more or less agglutinated up to about 6 hours after injection. 
No degeneration of cells was observed. 

Different Combinations of the Sera A,, Az, B, and C.—Injection of 
different combinations of these sera influenced the larval hemolymph 
as would be expected, each serum being diluted by the others with 
which it was mixed. Each serum tended to produce the effect that it 
had when injected undiluted, but to a less extent. No special effects 
resulting from the admixture were detected. 


MORTALITY 


Several tests were made to determine the mortality of sixth instars 
injected with the sera normal, A;, As, B, and C, and with mixtures of 
them. These tests had to be discarded becatise the results were com- 
plicated by the onset of metamorphosis, which was accelerated by the 
high summer temperature prevalent when the work was done. One 
test finally was completed satisfactorily on fifth instars. The last 
of the sera was used in this test, which could not be repeated because 
it was found necessary to discontinue the investigation at that time. 
In this test, 43 larvae were injected with the different sera, both unmixed 
and in diverse combinations. Three uninjected larvae were used as 
additional controls. The insects were kept individually in glass con- 
tainers with food and water, which were renewed as necessary. Each 
day for 3 days the larvae were observed for mortality. The results 
are shown in Table I. 

Approximately 30 per cent of the injected larvae died. No deaths 
occurred among the controls, either injected or uninjected. Approxi- 
mately 31 per cent of the 13 larvae injected with antiserum A;, both 
undiluted and mixed, died. This can be represented by 13, Aj, 31. 
Similarly: 12, As, 42; 21, B, 29; 24, C, 25; and 9, N, 11; also 25, A, 
or Ao, 36. 

Antisera D and E also were injected.into larvae but caused no 
mortality. 

Other Tissues.—A number of histological sections of the alimentary 
tract and of the whole body of larvae injected with antisera A to E, 
inclusive, were stained with hemotoxylin and eosin, and gross tissue 
changes were sought. No definite effects of the antisera were found. 
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TABLE I 
Mortacity OF LARVAE INJECTED WITH SERA AND MIXTURES OF SERA 




















LARVAE 
NORMAL SERUM | 
OR Found Dead after 
ANTISERUM Injected | Total 
| Killed 
24 Hours 48 Hours 72 Hours | 
Number Number Number Number | Number 
Ai.. 4 1 : 
Ao.. 3 3 fe 3 
Bice .| 3 l : yal l 
Beaters tock ee ree. vii 
Ay +B... ... 3 1 1 
A; +-C..... eee aE 
Ac+B..... 3 c 
Azs+C..... re ees tea 1 1 
Brae... 3 1 1 i 2 
ee es 3 eke dicet 
Te WE Nssc owen 3 l l 
Ai+B+C 3 1 1 
A: +B+C...| 3 1 | 1 
N (Controls).. 3 
Uninjected 
control...... | 3 








DISCUSSION 


Some of the technical difficulties involved in this investigation 
are not easily overcome and may be responsible to a considerable extent 
for the lack of more positive results. It is very difficult to prepare 
a saline extract of a given kind of larval tissue in which the concentration 
of antigen is sufficiently high to produce an adequate titer of antibody 
in the serum of the rabbit injected with it. Two factors tend to limit 
the titer of antibody that can be obtained in this way. One is the 
small amount of a given tissue that can be gotten from a single insect. 
If the tissue to be dissected is small in quantity, the time required for 
its preparation may exceed practicable limits because of the many 
insects that have to be handled. The other factor is the limitation 
in volume of extract that can be injected into a rabbit with safety. 
Injection of too large a volume, especially when the latter contains 
suspended matter, is accompanied by danger to the rabbit through 
blood coagulation or the clogging of the smaller blood vessels. The 
operation of these two factors during the present investigation no 
doubt has prevented the titers of antisera from becoming as high as 
necessary. The influence of the injected antisera on the larval tissues 
consequently was not so great as it might have been. Injection of 
antisera of high titer probably would cause a much greater mortality 
and produce changes in the larval tissues much more marked than were 
produced in these experiments. 

The barriers to the entrance of antibodies into the blood of larvae 
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to which the antisera had been fed were not overcome. Agglutinin 
tests on the blood of fifth instars fed antisera A; and A, for 2 days were 
negative, indicating that little or no antibody had been absorbed. 
The two factors discussed above prevented the titer of antibodies 
specific against the digestive enzymes of the southern armyworm from 
being sufficiently high. Moreover, the antibodies specific against the 
gut wall seemed ineffective. The alimentary route of entrance of 
unchanged antibodies into the larval blood will not become feasible 
unless additional means of overcoming the alimentary barriers are 
found. Although these barriers are difficult, it need not be assumed 
that they cannot be overcome. Sometimes proteins are absorbed 
through mucous or intestinal membranes of man, causing allergic 
reactions, and there is evidence (4) that antibodies can penetrate the 
placental membrane. 

The changes taking place in the hemocytes after the injection of 
antisera A; and A, were mostly of a temporary and reversible nature. 
Passive-active transformation took place at least to some extent. 
Whether cellular agglutination occurred only as a result of passive- 
active transformation or was induced partly in a different manner is 
not known. Both the agglutination and the attendant decrease in 
number of hemocytes were reversible. It is probable that the reduction 
in cell number was caused mostly by the cell agglutina being caught and 
retained among the tissues. The fact that agglutination was com- 
pletely reversed in 24 to 48 hours indicates that the reverse change 
from active to passive state takes place much more slowly (24 to 48 
hours) than the change from passive to active (several seconds to 
several minutes). This is in accord with the reports of investigators 
on the passive-active transformation of hemocytes from other inverte- 
brates (1). 

Hemolymph and tissue extracts from sixth instars were used as 
antigens. ‘ The rabbit antisera so produced appeared to be equally 
effective against either the sixth or the fifth instar. This suggests 
that the fifth and sixth instars are immunologically equivalent and 
that the equivalence is not disturbed by the intervening molt, at least 
not permanently. 

The results on mortality are few but, for reasons unconnected with 
the investigations, the latter could not be continued and the test was 
not repeated. So far as they go, the observations and data indicate 
that, when specific antibodies enter the body cavity of the insect, they 
can produce effects in the hemolymph and probably among the tissues 
and that, in some instances, these effects may be associated with death. 
The lethal effects have been but slight and probably cannot be aug- 
mented until the technical difficulties discussed above are overcome. 

If effective insecticidal antibodies could be developed in adequate 
amounts in vivo or in vitro, they would have the very great advantages 
of specificity of action and harmlessness to man, animals, and plants. 


SUMMARY AND CONCLUSIONS 


Antisera against the hemolymph and other tissues of the southern 
armyworm, Prodenia eridania (Cram.), were prepared by injecting 
saline extracts of the hemolymph and tissues of sixth instars into 
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rabbits. Precipitin and agglutinin tests indicated that the titers of 
the antisera, particularly those against the tissues, were not high, 
probably because of certain factors discussed in the text. 

Injection into larvae of the antisera against their hemolymph 
caused rapid agglutination and a decrease in number of circulating 
hemocytes, some degree of passive-active transformation, and probably 
some precipitation of plasma proteins. The cellular changes were 
reversible and were most marked up to about 6 hours after injection. 
The hemolymph regained its normal appearance within about 2 days. 
Reversible hematological changes of similar nature, but much less 
marked, were caused by the injection into larvae of the rabbit antisera 
against insect gut wall and gut contents. No gross changes in the 
appearance of the other insect tissues, observed in histological section, 
followed the injection of the antisera. 

Some evidence was obtained that injection into larvae of rabbit 
antiserum specific against larval hemolymph may cause an increase 
in the mortality of the insects. Feeding antisera or mixtures of antisera 
to larvae caused no mortality. 

Hemolymph from either normal or heat-fixed sixth instars can be 
used in the production of antisera effective against the normal hemo- 
lymph of fifth or sixth instars. 
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EIGHT NEW SPECIES OF THE GENUS EURYTOMA 
FROM MEXICO AND GUATEMALA 


(Hymenoptera, Eurytomidae) 


PARTS V AND VI. QUADRATA AND CORPULENTA GROUPS 


ROBERT E. BUGBEE, 
Zoology Department, 
Fort Hays, Kansas, State College, 
Hays, Kansas 


QUADRATA GROUP 
PART V! 


The Quadrata Group is a very closely knit group of species. The 
differences between the species are chiefly a matter of differences in 
range of variation of the characteristics used. These are noted after 
the description of each species. 

The Quadrata Group may be distinguished from the Mucronura 
(Bugbee, 1941a), Breviura (Bugbee, 1944), Atrateges (Bugbee, 1941b) 
and Aureata (Bugbee, 1944) groups by the unusually short, truncate 
postmarginal vein, in relation to the length of the marginal vein; thick- 
ness of the marginal vein; square stigmal club; reduced sculpturing on 
the lower lateral surface of segment 6; the wide 6th abdominal segment; 
median depression and sculpturing of the propodeum, etc. The 
restriction of the species to the host genus Biorhiza is an additional 
characteristic. 

The Quadrata Group exhibits some relationship to the Breviura 
Group. The host genus of Breviura is Disholcaspis which is closely 
related to Biorhiza, the host genus of the Quadrata Group. Species 
of the two groups may be easily told apart, however, by referring to the 
characteristics mentioned above. 

The descriptions follow: 


Eurytoma quadrata n. sp. 


Female.—Length 2.7 mm. to 3.5 mm., average 3.1 mm. Abdomen 
generally oval from the side and laterally compressed; shiny black; 
depth from the side averages .95 mm. (range .9-1.0 mm.); width from 
above averages .65 mm. (range .55-.75 mm.); fine pitting on lateral 
aspect of segment 6, limited to lower one-half of surface and reaches 
posterior edge of segment above the ventral margin; 9th abdominal 
segment (tip of dorsal valves) elongated and sharply pointed; averages 
.24 mm. in length (range .20-.27 mm.). Genitalia averages in length 
1.5 mm. and in height 1.1 mm.; dorsal valves narrow for horizontal 
length and black for whole length; anteriorly turn at right angles 
dorsally; stylet arch in a vertical plane; ventral valves bend dorsally 


\Contribution No. 46 from the Zoology Department of Fort Hays, Kansas, 
State College, Hays, Kansas. 
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anteriorly, and then backwards; tangent formed by horizontal and 
tangent lines equals 43 degrees. Thorax with the tegulae yellowish 
brown; hairs on dorsal thorax small and scattered. Legs, coxae black; 
femurs and tibiae have a basic color of brown, becoming yellow towards 
tips; in smaller specimens black infuscation as small spots, medially 
on outer surface of most femurs; in larger specimens black may be 
lacking on femurs; tibiae mostly with black infuscation medially; in a 
few no black on hind tibiae; propodeum with a narrow median depression 
down middle of which extends a central ridge which may or may not 
extend to base of depression; lateral ridges extend from central ridge to 
lateral edges of depression dividing area up into small squares and 
rectangles; at base of depression is a small rectangular pit; above is a 
narrow rectangular pit; sides of depression are parallel towards top 
but bend towards center basally; thus basal one-half of depression 
narrower than dorsal one-half; areas lateral to median depression 
punctate like rest of propodeum, not shagreened. Head, with the 
eyes only slightly bulgy laterally; face not noticeably rounded in front 
from above; ocelli large; antennae with the segments moniliform; not 
clavate but last three segments joined closely together; scape yellow 
to brown for lower one-half to one-third; rest black; wings average in 
length 2.7 mm. (range 2.4-3. mm.); in width 1.4 mm. (range 1.2-1.8 
mm.); veins dark brown and marginal very thick and heavy; post- 
marginal vein short, stout and truncate; averages .15 mm. in length 
(range .12-.17 mm.); marginal averages .37 mm. in length (range 
.32-.40 mm.); thus marginal 2.5 times length of postmarginal; stigmal 
club square with a flat or gently rounded base. Wing-body ratio 
of 1.15. 

Males.—Length averages 2.0 mm. (range 1.9-2.2 mm.). Much 
more black on femurs and tibiae than in female; often all femurs and 
tibiae black except tips. Scape of antennae entirely black. 

Types.—8 females; 3 males. Holotype female and allotype male, 
along with paratypes of both sexes in Bugbee collection, Hays, Kansas. 

Type Locality—Labels read, Pachuca, 7 miles north, state of 
Hidalgo, Mexico, 8700 feet altitude. Galls collected January 15, 1932. 
Insects emerged after April 10, 1932. 

Hosts.—Labels read, from galls of Biorhiza (pulchripennis) stelis 
Kinsey (1937) on Quercus rhodophlebia, Kinsey det. and coll. 

Range.—Known only from the type locality (Pachuca) but according 
to Kinsey (1937) its host species of gall-maker is “‘confined to the 
southern end of the state of Hidalgo, and to the mountains rimming the 
northern half of the Valley of Mexico.” 

Quercus rhodophlebia, on which the host gall-maker of E. quadrata 
occurs, is a tall oak. In contrast, Quercus repanda is a dwarf oak 
throughout the same area and supports a different species of gall-maker 
as well as a different species of parasite (E. pusilla). Both gall-makers 
and parasites, from the two host oaks, are very closely related as their 
similarity in morphology suggests. The chief differences between 
the parasites, as between the host gall-makers, are differences in aver- 
ages. E. quadrata averages longer in total length, wing length, length 
of postmarginal and marginal veins, and length of the 9th abdominal 
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segment. Although the ranges of variation in length of the structures 
above overlap in the middle, the lowest limit of variation of E£. pusilla 
is always lower than the lowest limit for E. guadrata while the upper 
limit of E. quadrata is always higher than the highest limit for E£. 
pusilla. In addition to the differences in averages and limits of varia- 
tion, E. quadrata has a greater area of the lateral surface of segment 6 
covered by a fine pitting and the sides of the propodeal depression are 
more nearly parallel than in E. pusilla. 

Both species emerge in the spring. The exact dates were not 
recorded by Dr. Kinsey when the parasites were removed from the 
breeding baskets. It is characteristic of these parasites, however, to 
emerge at about the same time as their hosts or from one to four weeks 
later. The emergence dates for Biorhiza stelis are given by Dr. Kinsey 
(1937) as March 15, 20, 23, and 24, and April 10. The notation on 
the labels of the parasite indicate emergence after April 10. Very likely 
most of the emergence of the parasites would be in April, with a dropping 
off into May. 


Eurytoma pusilla n. sp. 


Female.—Length ranges from 2.5-3.2 mm.; average 2.9 mm.; 
abdomen oval in outline from the side; laterally compressed; shiny 
black; depth from the side averages .83 mm. (range .70—.95 mm.); width 
from above averages .52 mm. (range .40—-.67 mm.); fine pitting on lateral 
aspect of segment 6 reduced; extends from middle of lateral surface, 
ventrally but reaches posterior edge of segment only at the base of 
segment; 9th abdominal segment (exposed tip of dorsal valves) averages 
.15 mm. in length (range .12-.17 mm.); sharply pointed. Genitalia 
averages 1.4 mm. in length and 1.1 mm. in height; dorsal valves very 
narrow for horizontal length and, anteriorly, turn dorsally; stylet arch 
in a vertical plane; except for appearing more delicate, much the same 
as in E. quadrata; angle formed by the tangent and horizontal lines 
equals 42 degrees. Thorax with tegulae brown to yellowish brown; 
propodeum with a median depression, down center of which is a fine 
central ridge which is more prominent dorsally but plays out basally; 
small lateral ridges divide areas on each side of central ridge into squares; 
at base of depression is a rectangular pit and below pit a shiny convex 
area; whole depression about same width medially but narrows slightly 
at base and top; area lateral to depression punctate like rest of pro- 
podeum. Legs, basic color brown, becoming yellow at tips of femurs 
and tibiae; all femurs and tibiae with black infuscation medially; on 
femurs black appears as oval spots on outer face only but appears to 
encircle tibiae. Head with the eyes not bulgy laterally; face quite 
rounded in front from a top view; punctations shallow; ocelli small. 
Antennae with the scape black, except for lower one-third or less. 


1.2 mm.; veins dark brown and marginal quite stout; postmarginal 
short, broad at its base, tapering to a truncate outer end. Marginal 
averages .35 mm. in length (range .32-.37 mm.) and postmarginal 
averages .12 mm, (range .10-.12 mm.); marginal about three times 
length of postmarginal; stigmal club tends to be square with the bottom 
rounded. Wing-body ratio of 1.20. 








56 Annals Entomological Society of America {Vol. XX XVIII, 


Male.—Length 2.5 mm. Only one specimen so no further descrip- 
tion was attempted. 

Types.—3 females and 1 male; holotype female and allotype male 
along with paratype females in Bugbee collection, Hays, Kansas. 

Type Locality—Labels read, Pachuca, 7 miles north, State of 
Hidalgo, Mexico, 8,700 feet altitude. Galls collected on January 15, 
1932; males and females emerged in the spring of 1932. 

Host.—Labels read: from galls of Biorhiza (pulchripennis) tanos 
Kinsey (1937) on Quercus repanda, Kinsey det. and coll. 

Range.—This species is known only from the type locality where 
it occurs on a low dwarf species of oak (Q. repanda) which may be 
growing under or close to Q. rhodophlebia, a tall tree, on which occurs 
E. quadrata. Kinsey states for the host gall-maker ‘‘on the dwarf oaks 
throughout the mountains, rimming the Valley of Mexico.” 

This species, as indicated following the description of the preceding 
species, is most closely related to E. quadrata. Their differences both in 
distribution, host relationships, and morphology are discussed following 
the description of E. quadrata. 

Like E. quadrata, this species emerges in the spring, probably 
reaching its height in April. The emergence dates for its host ( B. tanos) 
are given as March 6, 18, 24, 25, and 28 (Kinsey, 1937). 


Eurytoma impar n. sp. 
Figs. 1 and 2 

Female.—Length varies from 2.2-3.1 mm.; average 2.7 mm. 
Abdomen laterally compressed and roughly oval from the side; depth 
from the side averages .82 mm. (range .67-.97 mm.) and width from 
above averages .55 mm. (range .50-.60 mm.); fine scaling or pitting 
reduced to lower, anterior one-third of lateral surface of 6th segment; 
reaches outer or posterior edge of segment at the bottom only and 
tapers toward anterior edge as you work dorsally; 9th abdominal 
segment elongate and pointed; averages about .20 mm. in length (range 
.17-.25 mm.). Genitalia averages in length 1.4 mm. and in height 
1.0 mm.; dorsal valves narrow for horizontal length and turn dorsally, 
anteriorly; ventral valves turn dorsally also and then backwards; 
stylet arch in a vertical plane; angle formed by the tangent and hori- 
zontal lines equals 40 degrees. Thorax with the tegulae brown; 
propodeum with a rather shallow median depression, down the center 
of which runs a central ridge; areas on each side of central ridge crossed 
by short, irregular lateral ridges; at base of median depression is a 
shallow crescentic pit; depression wider at the top than bottom with 
side boundaries parallel at top, but narrow at the base; areas lateral 
to median depression punctate like rest of propodeal surface. Legs 
with the coxae black; basic color of femurs and tibiae brown to lemon 
yellow towards tips; black infuscation as spots on outer face of all 
femurs and on all tibiae often completely encircles tibiae, especially 
hind-tibiae; tarsi white. Head with the eyes not noticeably bulgy 
laterally; face rather fully rounded in front from above. Antennae 
with the joints moniliform; scape with the lower one-fourth or less 
yellow to brown; rest black. Wings average in length 2.4 mm. (range 
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2.3-2.6 mm.) and in width 1.1 mm. (range 1.0-1.2 mm.); veins brown 
to dark brown; marginal vein very stout; postmarginal vein short and 
truncate; marginal vein averages .36 mm. in length (range .32-.37 mm.); 
and the postmarginal averages .14 mm. in length (range .12-.17 mm.); 
marginal about 2.6 times length of postmarginal; stigmal club square 
and deeply rounded basally. Wing-body ratio of 1.12. 

Male.—Length averages 1.9 mm. (range 1.8-1.9). Too few males 
for further description. 

Types.—8 females and 3 males. Holotype female and allotype 
male along with paratypes of both sexes in Bugbee collection, Hays, 
Kansas. 


Fics. 1-4. Genitalia and Abdomens of New Species of Eurytoma from Mexico. 
(For drawings, insects enlarged to 150 mm.). 


Fig. 1. Eurytoma impar n. sp., abdomen. Quadrata Group. Fig. 2. Idem, 
genitalia. Quadrata Group. Fig. 3. Eurytoma densa n. sp., abdomen. 
Corpulenta Group. Fig. 4. Idem, genitalia. Corpulenta Group. 


Type Locality.—Labels read, Mexico City, 20 miles south, State 
of D. F., Mexico, 9,200 feet altitude. Galls collected on January 12, 
1932. Males and females emerged in the Spring of 1932. 

Host.—Labels read, from galls of Biorhiza (pulchripennis) tricosa, 
Kinsey (1937), on Quercus rhodophlebia, Kinsey det. and coll. 

Range.—Known only from the type locality, but Kinsey (1937) 
states that its host (B. tricosa) is “‘apparently confined to the southern 
end of the mountains rimming the Valley of Mexico.” 

This species is related to E. quadrata. Both occur on different 
species of the same complex (pulchripennis) which produce galls on 








58 Annals Entomological Society of America |Vol. XXXVIII, 


the same oak species (Q. rhodophlebia). E. impar, however, is confined 
to the southern end of the mountains rimming the Valley of Mexico, 
while E. guadrata is confined to the northern half of the Valley of 
Mexico. This assumes that the parasites follow the distribution of 
their hosts. 

E. impar averages less in length, wings average shorter, abdomen 
is smaller both in depth and width, the amount of the sculpturing 
on the lower, lateral surface of segment six is more reduced, than in 
E. quadrata. The hosts are different although they are placed in the 
same complex (pulchripennis). 


Eurytoma hiems n. sp. 


Female——Length ranges from 1.9-3. mm.; average 2.5 mm. 
Abdomen oval to circular from a lateral view; shiny black; depth 
averages .82 mm. (range .60-.92 mm.) and width averages .50 mm. 
(range .40-.65 mm.); white pile limited to lower lateral exposed portion 
of segment 7; well scattered over segment 8 and 9; fine pitting on 
segment 6 covers lower one-half of lateral surface; pitting reaches 
posterior edge of segment near the base, retreating from posterior 
edge as it extends dorsally until it plays out entirely; 9th abdominal 
segment (exposed tip of dorsal valves) sharply pointed; average 
.15 mm. in length (range .12-.17 mm.); project upward at right angles 
to horizontal axis of abdomen. Genitalia with an average length of 
1.3 mm. (range 1.2-1.5 mm.) and a height of .95 mm. (range .85-1.0 
mm.); dorsal valves are narrow for horizontal length and turn dorsally 
anteriorly; ventral valves also turn dorsally, anteriorly; but show 
only a slight tendency to bend backward; stylet arch in an oblique 
plane but close to a vertical plane; angle formed by the tangent and 
horizontal lines averages 37 degrees (range 35-38 degrees). Thorax 
with the tegulae brown. Propodeum with a median depression, more 
deeply concave dorsally than ventrally; a central ridge extends down 
the middle of depression; small lateral ridges divide areas on each side 
of median depression into small squares and rectangles; at base of 
depression is a crescent-shaped shallow pit below which is a smooth, 
shiny rounded knob; sides of median depression parallel towards top; 
bulge laterally about the middle and then narrow towards base; lateral 
to edges of median depression, dorsally, may be two large triangular- 
shaped pits; rest of lateral areas pitted like rest of propodeal surface. 
Legs, coxae black; basic color of femurs and tibiae brown to lemon 
yellow, especially toward tips of femurs and tibiae; black infuscation 
on all femurs and tibiae and on outer face of femurs and fore-tibiae; 
often completely encircles mid- and hind-tibiae; tarsi white. Head 
with the eyes not noticeably bulgy laterally and face flat to only gently 
rounded as seen from above. Antennae with the joints moniliform; 
pointed and not noticeably clavate; scape with the lower one-fourth 
to one-third yellow to brown; rest black. Wings average 2.1 mm. 
(range 1.7-2.3 mm.) in length and 1.0 mm. (range .87-1.1 mm.) in 
width; wing veins brown to amber in color; marginal vein stout and 
postmarginal short and truncate; marginal averages .30 mm. (range 
.25-.32 mm.) in length and postmarginal .13 mm. (range .12—.15 mm.); 
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marginal thus about 2.3 times the length of the postmarginal; stigmal 
club square with a rounded base. Wing-body ratio of 1.20. 

Male.—Length averages 2.2 mm. (range 1.9-2.5 mm.). In the 
larger specimens the front legs most often lack any black infuscation 
on femurs and tibiae; mid-legs may lack black on femurs but often small 
amount on mid-tibiae; black on femurs and tibiae of hind-legs. Scape 
of antennae black, except for lower one-third to one-fourth which 
may be yellow or yellowish brown. Wings with the veins dark brown; 
marginal averages .36 mm. in length (range .27-.42 mm.) and the 
postmarginal averages .13 mm. (range .07—.15 mm.). 

Types.—12 females and 8 males. Holotype female and allotype 
male along with paratypes of both sexes in Bugbee collection, Hays, 
Kansas. 

Type Locality—Labels read, Miguehuana, 7 miles southeast, State 
of Tamaulipas, Mexico, 6,000 feet altitude. Galls collected on Novem- 
ber 15, 1935. Males and females emerged November 20 and 27, 1935. 

Host.—Labels read, from galls of an undetermined species of 
Biorhiza pulchripennis complex, on Quercus sacame, Kinsey coll. and 
det. Also a small series from the same host on Quercus jaralensis. 

Range.—Known only from the type locality. 

This species shows affinities with the preceding species, E. impar, 
However, it averages slightly smaller in length; 9th abdominal segment 
averages shorter; the angle formed by the horizontal and tangent lines 
is less and the wings are shorter than in E. impar. The median depres- 
sion on the propodeum of E. impar has parallel sides at the top while 
in E. hiems the sides converge at the top. In addition, E. impar 
emerges in the spring while E. hiems emerges in the winter months 
(November and probably December). 


Eurytoma vadosa n. sp. 


Female.—Length averages 2.4 mm. (range 1.9-2.7 mm.). Abdomen 
oval from a lateral view; depth from the side averages .71 mm. (range 
.57-.82 mm.) and width from above averages .48 mm. (range .45-.50 
mm.); fine scaling or pitting on lateral aspect of segment 6 covers lower 
one-half to one-third of surface; reaches posterior edge of segment 
only towards base and recedes towards anterior border of segment 
as you progress dorsally; 9th abdominal segment (exposed tip of dorsal 
valves) averages .12 mm. in length (range .10—-.15 mm.); sharply pointed. 
Genitalia average in length 1.2 mm. and in height .90 mm.; both dorsal 
and ventral valves turn dorsally anteriorly and the ventral valves 
turn backwards also. Stylet arch is in a vertical plane, angle formed 
by the tangent and horizontal lines is 43 degrees. Thorax with the 
tegulae brown. Propodeum with median depression down the middle 
of which runs a central ridge; lateral ridges divide areas on each side 
of central ridge into small squares or rectangles; sides of median 
depression parallel halfway down and then they narrow towards base; 
areas lateral to median depression punctate; central ridge may be lacking 
altogether or only slightly indicated towards top. Legs, basic color 
brown to lemon yellow towards tips of femurs and tibiae; black 
infuscation appears as spots on outer face of all femurs; on tibiae black 
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may completely encircle mid- and hind-tibiae; present also on front 
tibiae. Head with the eyes not bulgy laterally; face rounded across 
front from above; antennae with the joints moniliform; scape may 
be all black or only lower one-fourth or less yellow. Wings average 
in length 2.1 mm. (range 1.7—2.5 mm.); veins brown; marginal stout 
and postmarginal short and truncate; marginal averages .30 mm. in 
length (range .25-.35 mm.) and the postmarginal .12 mm. (range 
.10-.15 mm.); marginal about 2.5 times length of postmarginal; stigmal 
club is square with a rounded base. Wing-body ratio of 1.14. 

Male.—Length averages 2.1 mm. (range 1.7-2.5 mm.). Black 
infuscation on femurs and tibiae of all legs; appears as spots on outer 
surface of femurs and often mid- and fore-tibiae; usually completely 
encircles hind-femurs. Scape of the antennae usually all black; in 
some extreme base with a slight yellowish tinge. Wings with the veins 
dark brown; marginal stout and it averages .33 mm. in length (range 
.27-.37 mm.); postmarginal averages .12 mm. (range .10-.15 mm.). 

Types.—3 females and 14 males. Holotype female and allotype 
male along with paratypes of both sexes in Bugbee collection, Hays, 
Kansas. 

Type Locality.—Labels read, Jacala, 24 miles south, state of Hidalgo, 
Mexico, 6,800 feet altitude. Galls collected on December 1, 1935; 
males and females emerged on December 4 and 11, 1935. 

Host.—Labels read, bred from galls of Biorhiza (eburnea) nitellina 
Kinsey (1937) on Quercus repanda, Kinsey det. and coll. 

Range.—Known only from the type locality but Kinsey states (1937) 
that its host “‘is probably restricted to dwarf white oaks in more northern 
Hidalgo and immediately adjacent portions of other Mexican states.”’ 

This species emerges in the winter months of November and Decem- 
ber, rather than in the spring. Because of the larger number of males 
among the specimens the height of the emergence must come later than 
the actual emergence dates indicate. Among the eurytoma parasites, 
males appear first, followed by the females in numbers later. Thus 
the greatest emergence probably would have been reached in the latter 
part of December or first part of January. This would correspond to 
the range of emergence for the host species which Kinsey (ibid.) gives 
as “‘December 30, January 2, 8, 9, 16, and February 25.” 

The host, Biorhiza (eburnea) nitellina, is placed in the eburnea 
complex while the hosts of the preceding four species are placed in the 
pulchripennis complex. £E. vadosa is so close, however, to the other 
four species that a clear basis for segregating it in a distinct complex 
of its own is not evident. Possibly more material from a greater area 
of its range might give more tangible evidence but for the present it 
seems best to include it with the preceding four species. It appears 
to be most closely related to E. hiems. 
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CORPULENTA GROUP 
PART VI 


The first two species included in the Corpulenta group are remarkably 
similar in spite of the fact that they occur at distant localities (see Map, 
No. 1) on different host species of the genus Andricus. The differences 
between them are chiefly differences in averages, although propodeal 
configuration and wing-body ratios are quite different. They resemble 
each other very closely in genitalic characteristics, body length, relation 
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Map No. 1. Type localities of new species of the genus Eurytoma from Mexico. 
Corpulenta and Quadrata Groups. 


of length of veins in the fore-wing, etc. The third species is easily 
separated from the other two. To indicate the close relationship of 
the first two species, they are placed together in the corpulenta complex 
while the distinct third species is placed in the celsa complex. 

The group appears to be related to some members of the Breviura 
group, particularly E. excellens from Aquascalientes. EE. excellens occurs 
on a host belonging to the genus Disholcaspis, which is only a very 
remote relative of Andricus. However, some of the galls of the two 
unrelated genera have several things in common, i. e., a thick, relatively 
hard wall with the host larva enclosed in a small, hard cell in the center. 
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This suggests that the same adaptations may have developed in some 
species of the two groups. It is possible that species of the Corpulenta 
group may have originated from parental stock similar to E. excellens 
and transferred to species of the genus Andricus because of similarities 
in gall structure. 

The Corpulenta group may be distinguished from the Mucronura, 
Atrateges, Breviura, Quadrata, and Aureata groups by their larger 
size, shape of the abdomen, brown tegulae, propodeal sculpturing, wing 
vein relationships and hosts of the genus Andricus. 

The descriptions follow: 


CORPULENTA COMPLEX, NEW COMPLEX 


Female.—Length ranges from 3.3-4.6 mm.; average 4.1 mm. 
Abdomen broadly rectilinear oval from the side; noticeably laterally 
compressed; depth from the side averages 1.35 mm. (range 1.2-1.5 mm.) 
and width from above averages .90 mm. (range .75-1.0 mm.); anterior 
part of the abdomen rises straight up from the petiole which makes 
anterior part of the abdomen appear dorsally elevated; 6th abdominal 
segment as seen from its widest point averages .70 mm. with a range 
of .62-.80 mm. and is 1.6 times the width of segment 5 at its widest 
point which averages .42 mm. with a range of .40-.50 mm.; white pile 
scattered over segments 7 and 8; a few (3-8) white hairs on the dorso- 
lateral aspect of segment 6; fine pitting on lateral aspect of segment 6 
recedes towards anterior edge of segment as it progresses from base 
towards top of segment; covers about one-half to two-thirds of surface; 
9th abdominal segment (exposed tip of dorsal valves) elongate and 
pointed; averages .28 mm. (range .25-.35 mm.); 9th abdominal segment 
along with ventral valves projects upward at a 45 degree angle in 
relation to longitudinal axis of the abdomen. Genitalia averages 
1.95 mm. (range 1.8—-2.0 mm.) and in height 1.7 mm. (range 1.6—1.8 mm.); 
dorsal valves black; narrow for horizontal length and they turn dorsally, 
anteriorly at right angles; ventral valves turn dorsally also, anteriorly 
and bend slightly backward; stylet arch in a vertical plane; angle 
formed by tangent and horizontal lines averages 49 degrees (range 
48-51 degrees). Thorax with the tegulae brown. Propodeum with 
a shallow, median depression with a central ridge which extends only 
about half way down middle of depression; ridges marking lateral 
sides of depression may be distinct, in which case the sides of the depres- 
sion are parallel at top but converge slightly towards base, or ridges 
marking sides may be lacking, in which case the median depression 
blends with the rest of the propodeum; at base of depression may be a 
small pit which varies from rectangular to crescentic in shape, or a 
shiny area which may contain two foveae; areas lateral to median 
depression punctate. Legs with the coxae black; basic color of femurs 
and tibiae brown becoming yellow on tips; black infuscation may appear 
on fore-femurs and tibiae, mid-tibiae and on hind-femurs and tibiae; 
often legs all brown with no black infuscation; never seems to appear 
on mid-femurs. Head with a slight bulge of the eyes laterally. Scape 
of antennae with the basal one-half to three-fourths yellow; rest black. 
Wings average in length 3.1 mm. (range 2.9-3.3 mm.) and in width 
1.35 mm. (range 1.3-1.5 mm.); veins light to dark brown; marginal and 
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postmarginal narrow, not thick and heavy; marginal averages .37 mm. 
in length (range .35-.45 mm.) and postmarginal .26 mm. (range .25-.35 
mm.); marginal therefore averages about 1.5 times length of the post- 
marginal; stigmal club from rectangular to almost square with a flat 
or rounded base. Wing-body ratio averages 1.34 mm. (range 
1.25-1.43 mm.). 

Males.—As males are known from only one (E. densa) of the two 
species included in the Corpulenta complex, the description of the 
males under E. densa constitutes all that is known of their limits of 
variation. 

Localities—Bred from galls collected at Patos, 15 miles west, state 
of Durango and Taxco, 8 miles northeast, state of Guerrero, Mexico. 

Hosts—From hosts belonging to the genus Andricus. One is an 
undescribed species and the other is Andricus (ruginosus) igni Kinsey 
(MS.). The hosts occur on white oaks, Quercus glaucophylla, a large 
oak, and Quercus striatula, a small scrub oak. 

Range.—Both localities are in the Western Sierra of Mexico at an 
elevation of 8,000 feet or more. Taxco is southwest of Mexico City 
in the State of Guerrero. Patos is far to the north in the south central 
part of the State of Durango. Probably representatives of this group 
will be found in time in the Eastern Sierra of Mexico as well. 


Eurytoma corpulenta n. sp. 


Female.—Length averages 4.3 mm. (range from 3.8-4.6 mm.). 
Abdomen shiny black; rectilinear oval from the side, laterally com- 
pressed; 6th abdominal segment at widest place is about one and one- 
half times the width of segment 5 at widest place; does not tend to 
cover up segment 7; depth of the abdomen from the side averages 
1.4 mm. (range 1.3-1.5 mm.); width from above averages .90 mm. 
(range .75-.95 mm.); white pile scattered over segments 7 and 8; a few 
(3-8) average 4.7 on dorso-lateral aspect of segment 6; sculpturing 
in the form of fine pits on lower lateral aspect of segment 6 extends 
upward from base about one-half to two-thirds of lateral surface; 
recedes towards anterior margin as you go upward; 9th abdominal 
segment (exposed tip of dorsal valves) elongate and pointed; averages 
.26 mm. in length (range .25-.30 mm.); 9th along with ventral valves 
projects upward at a 45 degree angle in relation to longitudinal axis of 
abdomen. Genitalia averages in length 2.0 mm. and in height 1.7 mm. 
(range 1.6-1.7 mm.); dorsal valves narrow for horizontal length but 
turn dorsally, anteriorly, at right angles; ventral valves turn dorsally 
also and expand into a broad surface; bend slightly backwards; stylet 
arch in a vertical plane; angle formed by the tangent and horizontal 
lines averages 49 degrees (range 48-51 degrees). Thorax with tegulae 
brown. Propodeum with a shallow, median depression; the lateral 
limits are not distinct, so that the median depression appears to blend 
into rest of the propodeal surface; thus it is wide in the center but 
narrows towards base and top; a fine central ridge is present which 
extends only half way down center of depression; ridges extend laterally 
from central ridge and below ceitral ridge, space divided into rectangular 
areas by horizontal ridges; below base of median depression is a smooth, 
shiny black area which may contain two shallow foveae. Legs with the 
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coxae black; basic color brown, becoming yellow towards tips of femurs 
and tibiae; occasionally black infuscation may appear on fore-femurs 
and tibiae and mid-tibiae but not on hind femurs or tibiae. Head 
with the eyes bulging laterally. Antennae filiform, individual seg- 
ments longer than wide; not clavate but last 3 segments grouped closely 
together; scape with lower one-half to two-thirds yellow; rest black. 
Wings average 3.0 mm. in length (range 2.9-3.2 mm.); veins light brown 
to straw yellow; marginal narrow, not thick; marginal averages .35 mm. 
(range .35-.37 mm.) in length and the postmarginal averages .25 mm. 
(range .25-.27 mm.); thus marginal about 1.4 times the length of the 
postmarginal; stigmal club from rectangular to almost square in some; 
bottom tends to be flat or only slightly rounded. Wing-body ratio 
of 1.43. 

Types.—10 females. Holotype female and paratype females in 
Bugbee collection, Hays, Kansas. 

Type Locality—Labels read, Taxco, 8 miles northeast, State of 
Guerrero, Mexico, 8,000 feet altitude. Galls collected on January 7, 
1932. Females emerged in the spring of 1932. 

Host.—Labels read, from galls of an undetermined species of the 
genus Andricus, which form a large woody stem gall on Quercus glauco- 
phylla, Kinsey coll. and det. 

Range.—E. corpulenta occurs in the mountains in the north central 
part of the State of Guerrero. 

This species is closely related to E. densa. The two differ morpho- 
logically as pointed out after the description of E. densa. In addition, 
E. corpulenta occurs on a species of host which produces galls on a large 
oak (Quercus glaucophylla), while. E. densa occurs on a gall-making 
host on a short, scrubby oak (Quercus striatula). 


Eurytoma densa n. sp. 
Figs. 3 and 4 


Female.—Length varies from 3.3-4.6 mm.; average 4mm. Abdomen 
broadly rectilinear oval, from the side; considerable lateral compression; 
anterior part of abdomen rises straight up from base of petiole; appears 
elevated dorsally; depth from the side averages 1.3 mm. (range 1.2—1.4 
mm.); width from above averages .90 mm. (range .85-1.0 mm.); seg- 
ment 6, as seen from the side at its widest part, one to one-half times 
the width of segment 5 at its widest part; a few (3-8) fine white hairs 
on dorso-lateral aspect of segment 6; fine scaling or pitting on lower, 
lateral aspect of segment 6; at bottom of segment covers whole surface 
but recedes towards anterior margin as it progresses dorsally; extends 
dorsally about half way up; 9th abdominal segment (exposed tip of 
dorsal valves) elongate and pointed; average .30 mm. in length (range 
.27-.35 mm.); along with ventral valves sticks upward at a 45 degree 
angle in relation to horizontal axis of abdomen. Genitalia averages in 
length 1.9 mm. (range 1.8-2.0 mm.) and in height 1.7 mm. (range 
1.6-1.8 mm.); general proportions and characteristics much the same 
as in E. corpulenta; angle formed by the tangent and horizontal lines 
averages 49 degrees (range 48-51 degrees). Thorax with the tegulae 
brown; parapsidal furrows seem slightly deeper and broader, especially 
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posteriorly, than in E. corpulenta, crossed by numerous distinct ridges 
some of which are U-shaped. Propodeum with a shallow median 
depression with a central ridge which extends only about half way 
down middle; ridges marking sides of depression parallel at top and 
converge slightly toward base; in a few converge very slightly dorsally; 
if so widest place of depression in middle; shallow, hemispherical pit at 
base of depression and below pit a smooth, shiny convex area; areas 
lateral to median depression punctate like rest of propodeum. Legs, 
coxae black; basic color of femurs and tibiae reddish brown becoming 
yellow towards tips; slight black infuscation may appear on hind- 
femurs and on all tibiae in a very few; more often black infuscation 
only on tibiae, if any is present. Head with the eyes not noticeably 
bulgy laterally; scape of antennae from one-half to three-fourths yellow; 
top black. Wings average in length 3.2 mm. (range 2.9-3.3 mm.) and 
in width 1.4 mm. (range 1.4-1.5 mm.); wing veins brown in color; not 
overly thick or heavy; marginal vein averages .40 mm. in length (range 
.37-.45 mm.); postmarginal vein elongate and thin, averages .27 mm. in 
length (range .25-.35 mm.); thus marginal about 1.5 times the length 
of the postmarginal; stigmal club deeply rounded basally and usually 
more square than rectangular. Wing-body ratio of 1.25. 

Male.—Length averages 3.2 mm. (range 2.6-3.6 mm.). Legs with 
the basic color reddish brown becoming yellow towards tips of femurs 
and tibiae; black infuscation may be lacking altogether in a few but in 
most some is present on fore-, mid-, and hind-tibiae and hind-femurs; 
never seems to occur on fore- or mid-femurs; it occurs as spots on outer 
face of fore and mid-tibiae but encircles center of hind-tibiae; also 
appears as spot on middle of outer face of hind-femurs. Scape of 
antennae with basal one-half to one-third yellow; rest black. Wing 
veins dark brown; postmarginal averages .28 mm. in length (range 
.27-.30 mm.) and the marginal .39 mm. (range .37-.42 mm.). 

Types.—39 females and 29 males. Holotype female and allotype 
male along with paratypes of both sexes in the Bugbee collection, 
Hays, Kansas. 

Type Locality.—Labels read, Patos, 15 miles west, State of Durango, 
Mexico, 8,500 feet altitude. Galls collected on November 11, 1931. 
Males and females emerged in the spring of 1932, 1933, and June 20, 
1934. 

Hosts.—Labels read, bred from galls of Andricus (ruginosus) igni 
Kinsey (MS.) on Quercus striatula, Kinsey coll. and det. 

Range.—E. densa occurs in the Western Sierra of Mexico in the State 
of Durango on a shrub oak at fairly high altitudes. Just how extended 
its range may be is not known. 

This species is closely related to the preceding species, although they 
are separated by many miles. Probably other species of the same 
complex will be found in the area between the two. The different 
propodeal configuration, shape of the stigmal club, longer marginal 
and post-marginal veins, different host, and distribution help to dis- 
tinguish it from E. corpulenta. 

The record of three-year emergence is not unusual among species 
of the genus Eurytoma (see Bugbee, 1939 and 1941b). 
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CELSA COMPLEX, NEW COMPLEX 


As only one species is known in this complex its description rep- 
resents the limits of the complex. 


Eurytoma celsa n. sp. 


Female.—Length ranges from 4.2-5.3 mm.; average of 4.8 mm. 
Abdomen black, rectilinear oval from the side; laterally compressed; 
depth from the side averages 1.7 mm. (range 1.5-2.0 mm.); width from 
above averages .90 mm. (range .80-1.1 mm.); dorsally arched anteriorly ; 
9th abdominal segment (exposed tip of dorsal valves) along with the 
ventral valves of the ovipositor project upward at right angles to the 
horizontal axis of the abdomen; 9th segment (exposed tip of dorsal 
valves) elongate and pointed; averages .48 mm. in length (range 
.37-.60 mm.); proximal half of 9th naked and finely shagreened; distal 
half covered with silvery white pile; a few short, white hairs on dorso- 
lateral face of segment 6; segment 6, basally, covered by fine pitting 
but smooth and shiny dorsally; averages about .80 mm. at its widest 
point (range .75-.85 mm.) or 1.6 times the width of segment 5 at its 
widest point (averages .50 mm., range .50-.60 mm.); tip of ventral 
valves yellowish-brown; posterior dorsal margin of 9th deeply emargi- 
nate. Genitalia average in length 2.7 mm. and in height about 
2.3 mm.; dorsal valves narrow and maintain same width for whole 
horizontal length, turn dorsally, anteriorly, at right angles; entirely 
black; ventral valves turn dorsally, anteriorly, and expand into a broad 
plate which bends backwards upon itself; stylet arch in a vertical 
plane; angle formed by the tangent and horizontal lines equal to 53 
degrees. Thorax with the tegulae yellowish-brown. Propodeum with 
a broad, deep median depression; down the middle runs a central ridge 
from top to bottom which is distinct dorsally but fine and hardly 
discernible towards base; areas lateral to central ridge divided by short 
irregular ridges into rectangles; depression wider at top than at base; 
lateral limits of depression blend into punctations of rest of propodeum; 
at base of depression is a crescentic depression which appears smooth 
and shiny. Legs with the coxae black; femurs with a basic color of 
brown, becoming yellow towards tips; black infuscation may be present, 
medially, on all femurs; appears as spots on fore- and mid-femurs but 
covers most of hind-femurs; tibiae yellow; most often slight black 
infuscation on outer face of all tibiae. Head with the eyes oval; not 
noticeably bulgy laterally; scape of antennae with the lower half yellow; 
rest black; pedicle dark brown to black; rest of antennae black; eyes 
without a noticeable pit immediately below; face flat or only gently 
rounded across front from above. Wings with the veins dark brown; 
marginal vein thickened but not overly stout for so large a species; 
averages about .53 mm. in length (range .47-.57 mm.); postmarginal 
vein thin and averages about .30 mm. in length (range .25-.32 mm).; 
stigmal club rectangular with a gently rounded base. Wings average 
in length 3.8 mm. (range 3.6-4.0 mm.) and in width 1.6 mm. (range 
1.2-1.8 mm.). Wing-body ratio of 1.26. 

Male.—Length averages 3.9 mm. (range 2.7-4.9 mm.). In contrast 
to the males of many species of the genus Eurytoma, which have more 
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black infuscation on the femurs and tibiae than the females, the males 
of this species have less; most often the femurs and tibiae of the fore 
and mid-legs are all brown or yellowish brown with no black, while 
black infuscation is always present as medial spots on hind-femurs and 
tibiae; less often very slight black infuscation on outer face of fore- and 
mid-femurs and tibiae. Lower end of scape always yellow and may 
extend half way up scape; rest black. Wing veins much as in the 
female; marginal averages .51 mm. (range .45-.57 mm.) in length and 
postmarginal vein averages .29 mm. (range .22—.35 mm.). 

Types.—86 females and 54 males. Holotype female and allotype 
male along with paratypes of both sexes in Bugbee collection, Hays, 
Kansas. 

Type Locality—Labels read, Huehuetenango, 3 miles south, Guate- 
mala, 7,300 feet altitude. Galls collected on December 23, 1935; males 
and females emerged in the fall of 1936. 

Host.—Labels read, from galls of Andricus brelandi Kinsey (MS.), 
on Quercus pilicaulis, Kinsey coll. and det. 

Range.—Occurs in the mountains in the west central part of Guate- 
mala on a large oak species. 

This is a large species, and so far, the largest described from Mexico 
or Central America. Its closest affinities are with the species of the 
Corpulenta Group (E. corpulenta and E. densa) from Mexico. In 
common with them E. celsa has a similarly shaped abdomen with con- 
siderable lateral compression; an elongated and pointed exposed tip 
of the dorsal valves; similar relationship of shape and length of the 
marginal and postmarginal veins; genitalic characteristics and a host 
species belonging to the genus Andricus. In contrast to E. corpulenta 
and E. densa, however, it is a much larger species. This greater size 
carries over into all other dimensions so that wing veins, 9th abdominal 
segment, wings, etc., are longer. The propodeal sculpturing, range 
and host species are also different. 

Because of the similiarities of E. celsa with E. corpulenta and E. 
densa this species is placed in the Corpulenta group. Thus this group 
extends southward from Mexico into Central America. Very likely 
as more material of the genus Eurytoma is discovered in other Central 
American countries it will be extended, along with the other groups 
previously described, even further southward. 

E. celsa appears to be distinct enough from E. corpulenta and E. 
densa to place it in a separate complex within the Corpulenta group. 
Thus E. corpulenta and E. densa would comprise the corpulenta complex 
and E. celsa the celsa complex. As E. celsa is the only member of the 
complex, its specific description represents the only known limits of 
the complex to date. 

With the publication of Parts 5 and 6 a total of 30 new species of the 
genus Eurytoma from Mexico will have been described. Each of the 6 
parts corresponds to a so-called group. Each group (Mucronura, 
Atrateges, Breviura, Aureata, Quadrata and Corpulenta) consists of 
parasitic species of the genus Eurytoma which were found to be restricted 
to a single host genus of the family Cynipidae. A seventh group 
(Rhois) was described previous (Bugbee, 1939) to the series mentioned 
above. The one Mexican member of this group, E. compressa, is 
discussed briefly further on. 
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Below a brief summary of the species of Euryioma and their hosts 


is presented in table form: 


Group | 


Mucronura 
Bugbee 194la 


Atrateges 
Bugbee 1941b | 


Provisional 


Breviura 
Bugbee 1944 


Aureata 
Bugbee 1944 | 


Quadrata 
Bugbee | 





2 | 
Corpulenta 
Bugbee 


Rhois 
Bugbee 1939 | 


Shhh hw & & 


Be Be ots be fs 





Three additional species, i. 


EURYTOMA SPECIES 


E. mucronura Bug... . 
E. flavocoxa Bug 

E. tenuis Bug 

E. acus Bug 

E. laxitas Bug 


2. atrateges Bug 
2. pilosa Bug 

2. leptovena Bug 
E. undata Bug 

2. hirsuta Bug 
e. fulva Bug. 

2. tylodermatis 
Ashm.. 


Be Be Be fe fe fs fp 


2. breviura Bug. 
2. linearis Bug 
2. lata Bug 

S. imago Bug 

2. levidensis Bug 
2. spadix Bug 

t. venula Bug 

c. subfusca 

2. excellens Bug 


E. aureata Bug 
E. numerosa Bug 
E. tepicensis Ashm 


2. quadrata Bug 
2. pusilla Bug. 
2. impar Bug 
2. hiems Bug 
2. vadosa Bug 


E. cor pulenta Bug 
E, densa Bug 


E. celsa Bug 


E. com pressa Bug 











Host SpEcigES OR GENUS 


Am phibolips nassa 

Undes. sp. of Am phibolips 
Undes. sp. of Amphibolips 
Am phibolips fusus. 

Am phibolips jubatus 


| Disholcaspis hystricosa 


Undes. sp. of Disholcaspis 
Disholcaspis raptor 
Disholcaspis quadrata 
Disholcaspis potosina 
Disholcaspis punicea 


Coleopterous, Hymenopterous and Lepidop- 


terous hosts 
In Mexico— A nthonomus grandis 
Undes. sp. of Disholcaspis 
Undes. sp. of Disholcaspis 
Undes. sp. of Disholcaspis 
Disholcaspis punicea 
Undes. sp. of Disholcaspis 
Disholcaspis quadrata 
Undes. sp. of Disholcaspis 
of Disholcaspis 
of Disholcaspis 


Undes. sp. 
Undes. sp. 
Undes. sp. of Andricus 


Undes. sp. of Andricus 


| Unknown. 


Biorhiza stelis 
Biorhiza tanos 
Biorhiza tricosa 
Undes. sp. of Biorhiza 


| Biorhiza nitellina 


| Undes. sp. of Andricus 


Andricus igni 
Andricus brelandi 


Seeds of Rhus virens 


SPECIES OF EURYTOMA FROM MEXICO 





Host DEscrIBED 
| OR 

| DETERMINED By 
Kinsey 1937b 
Kinsey det. 
Kinsey det. 
Kinsey 1937b 
Kinsey 1937b 
Kinsey (MS.) 
Kinsey det. 
Kinsey (MS.) 
Kinsey (MS.) 
Kinsey 1937a 
Kinsey (MS.) 


Many specialists 
Ashmead 1902 


Kinsey det. 
Kinsey det. 
Kinsey det. 
Kinsey (MS.) 
Kinsey det. 
Kinsey (MS.) 
| Kinsey det. 
Kinsey det. 
Kinsey det. 


det. 
det. 


Kinsey 
Kinsey 





1937b 
1937b 
1937b 
det. 

1937b 


Kinsey 
Kinsey 


Kinsey 
Kinsey 


Kinsey 


det. 
(MS.) 
(MS.) 


Kinsey 
Kinsey 


Kinsey 


Kinsey det. 





e., E. compressa 


Bugbee (1939), £. 


tepicensis Ashmead (1895) and Bruchophagus herrerae Ashmead (1902) = 
E. tylodermatis Ashmead (1896) according to Gahan (1932), have been 
previously described or recorded from Mexico. This brings the total 


number of species of Eurytoma from Mexico to 33. 
Eurytoma compressa is a phytophagous species and does not belong 
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to any of the six groups mentioned above. Because of its distinct 
morphology it is placed in the Rhois group (Bugbee, 1939). E. com- 
pressa larvae feed inside the seeds of Rhus virens. 

Eurytoma tepicensis belongs to the Aureata Group and is discussed 
under that group in some detail. Its host is unknown. 

Eurytoma tylodermatis is apparently a very widespread species and 
has been credited with being parasitic on many insect hosts of several 
orders. Whether it really should be classed among the Mexican species 
of Eurytoma is doubtful. At any rate it approaches most closely in 
its structural characteristics to the Atrateges Group and is placed 
there provisionally. Determination of its exact relationships must wait 
until further study of large series from its entire range can be made. 

E. seminatrix Walsh (1870) was reported from Tepic, Mexico, by 
Ashmead (1895). This record is very doubtful. According to Dr. 
A. C. Kinsey, neither the true host of E. seminatrix, Andricus 
(Callirhytes) seminator (Harris), nor the host oak (Quercus alba) occurs 
in Mexico. It seems more reasonable to assume that Ashmead had 
material which represented a new species. Unfortunately all his 
specimens have been lost so that a check of the actual material cannot 
be made. In addition, Ashmead bred his specimens from what he called 
a “wooly cynipid gall,” which, according to Kinsey, was probably 
Andricus furnessae Weld. On the basis of the evidence presented above 
it appears very unlikely that E. seminatrix, originally described from 
Illinois by Walsh, could occur in Mexico. 

Many more species of the genus Eurytoma must occur in Mexico 
and as time passes other new species will be described. We have 
barely begun to discover them and the author hopes that the start 
he has made will help future taxonomists who deal with Mexican 
members of this genus. 
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NEW SPIDERS FROM THE GREAT SMOKY MOUNTAIN 
NATIONAL PARK! 


W. M. BARROWS, 


Department of Zoology and Entomology, 
Ohio State University, 
Columbus, Ohio 


The three species here described appear to be new and may be 
peculiar to this most interesting mountainous region. 


Family Agelenidae 


Cicurina alpicora, new species 
(Pl. I, fig. 1.) 


Male.—Length 3 mm., Cephalothorax 1.3 mm., Abdomen 1.7 mm. 
Thorax and legs brownish yellow, the legs lighter toward the tips. 
The abdomen is ivory white above and below without markings or 
pattern. 


The first row of eyes is procurved, the A.M.E. rather large, much 
larger than the P.M.E. The second row of eyes is decidedly procurved. 
The A.M.E. are separated by less than a radius and are separated from 
the larger A.L.E. by a little more than a radius. The P.M.E. are two 
diameters apart and are separated from the laterals by a little less than 
two diameters. The lateral eyes are separated by less than the radius 
of the slightly smaller P.L.E. The clypeus is a little wider than the 
diameter of an A.L.E. 

The leg spines present, using the terminology of Chamberlin and 
Ivie, are: 


Ley I. Tibia—5, 6, 7, 9, 10, 12, 13,(11, 14 small), A is absent. 

Metatarsus—S8, 9, 10, 11, 12, 13, 14. 

Leg IV. Femur (1 very long), (2 stout), 5, 6. 

Tibia 1, (A and 2 absent), 3, 4, 5, 6, (9 long), (10 very long), 
11, 12, 13.14. 

Metatarsus—A, near middle very large, a weak spine 
between 3 and 6 on dorsal side, 1, 2, 3, 4, (5 either absent 
or moved up to mid-dorsal line and called A above), 
6, 7, 8, 9, 10, 11, 14, 15. The palp, fig. 1, is similar to 
that of C. utahana Ch. and I. Bull. Univ. of Utah 18, 
fig. 88. 

One male, Spence Field, Gt. Sm. Mtn. Nat. Park, Sept. 20, 1937. 

‘It is a pleasure to acknowledge the many courtesies and much assistance 
given me by members of the Park Service, particularly Mr. Arthur Stupka, Park 
Naturalist. 
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New Spiders 
W. M. Barrows 


Fig. 1. Cicurina alpicora, n. epigynum sp., male palpal organ. Figs. 2 and 4. 
Clubiona rhododendri, n. sp., fig. 2, male palpal organ; fig. 4, female epigynum. 
Fig. 3. Clubtona abboti L. Koch, female for comparison. Fig. 5. Theridium 
lowriei n. sp., female epigynum. 
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Family Clubionidae 


Clubiona rhododendri, new species 
(Pl. I, figs. 2 and 4.) 


Male.—Length 4mm. The thorax is dull yellow without markings. 
It is highest at the dorsal groove and curves abruptly downward 
posteriorly and gradually anteriorly to the eyes. The eyes occupy the 
full width of the head. The anterior eye row is straight, close (less 
than a radius) to the anterior edge of the clypeus. The eyes are equally 
spaced about 1 radius of A.M.E. apart. The dorsal eyes are slightly 
recurved. The P.M.E. 2 diameters apart, the P.M.E. a little more 
than one diameter from the P.L.E. The abdomen is dull yellow, the 
posterior two-thirds covered with small flocculent pink dots. The 
sternum, venter and legs are paler than the thorax. 

The palpal organ, Pl. I, fig. 2, is much like that of C. abbott L. Koch, 
except that the tooth in C. rhododendri is almost flat and is set with the 
flat sides vertical to the surface of the organ. 

Female.—Length 5 mm. The colors are like those of the male. 
The eyes are similar except that they do not occupy the full width 
of the rather broad square fronted head. When cleared and mounted, 
the epigynum, Fig. 4, can be used to identify this species. In general 
the epigynum shows two anterior lateral spermathecae which are large 
and bent. The ducts lead toward the center of the organ. For the 
sake of comparison a sketch of the epigynum of C. abboti C. K. drawn 
to the same scale, PI. I, fig. 3, is furnished. 

These spiders live on Rhododendron bushes or in the leaves under 
them along the streams from 2,500 feet up to 5,000 feet. I have not 
been able to find C. abboti L. Koch in the park. 

Three males, two females, New Found Gap, Gt. Sm. Mtn. Nat. 
Park, Tenn., Sept. 16, 1937. 


Family Therididae 


Theridium lowriei, new species 
(Pl. I, fig. 5.) 


Female.—Length 2.2 mm., Thorax .9 mm., Abdomen 1.3 mm 
The thorax is low and flat, rounded evenly across the front, becoming 
widest between the second and third legs (1 mm.). It is almost as wide 
across the base which is truncated. The color of the thorax is dark 
tan, lightly overlaid with sooty black. The clypeus is re-entrant 
under the anterior median eyes from which point it slopes forward. 
The head at the P.M.E. is about as high as the chelicerae. From this 
point the thorax slopes gradually to the posterior border. 

The sternum is triangular, wider across the front than long, coming 
to a wide rounded end between the posterior coxae. The coxae are 
separated by the length of one. The sternum is colored like the thorax 
but darker. The labium is a broad rounded cone half as long as the 
parallel endites. The labium is dark. The endites are light around 
the edges but dark in the center. The palps are pale without markings. 





New Spiders PLATE II 
W. M. Barrows 


Figs. 1 and 2. Sisicottus hibernus n. sp., male palpal organ, two views. 
Figs. 3 and 4. Horcotes ucinatus n. sp. Fig. 3, female epigynum. Fig. 5, male 
palpal organ. Figs. 5 and 6. Zelotes kentzi n. sp., female epigynum. Fig. 6, male 
palpal organ. 
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The abdomen is high and rounded, overlapping the thorax slightly. 
The dorsal pattern shows many flocculent white areas on a pale tan 
background, distributed along the sides, while the central part has 
three double white areas, one behind the other. The venter is pale 
tan without markings. 

Ihe eyes of the anterior row are slightly procurved, the A.M.E. 
being three diameters apart but only one diameter from the slightly 
larger A.L.E. Seen from above the first row is much recurved. The 
second row of eyes is straight, the eyes being equidistant. The P.L.E. 
are larger, touching the A.L.E. The quadrangle of the middle eyes is 
equally wide in front and in back. The quadrangle is slightly longer 
than wide. The clypeus is four diameters of an A.L.E. in width. 

The epigynum drawn from a cleared preparation is shown in PI. I, 
fig. 5. 

One female, Mt. Leconte, Gt. Sm. Mtn. Nat. Park, Tenn., June 15, 
1939, Wynne Kern, Coll. 


Family Linyphiidae 


Sisicottus hibernus, new species 
(Pl. II, figs. 1 and 2.) 


Male.—Length 1.2 mm. Cephalothorax pale with some sooty 
shadings, darker at the edges. Undersides pale without markings. 

Abdomen above and below dark greenish gray with fine white 
reticulations. The spinnerettes and epigastric plates are white. 

The thorax, seen from the side, rises steeply to the dorsal groove, 
more gradually to the highest point which is some distance behind the 
eyes, and then curves over and downward to the eyes. The clypeus 
is very high, slanting forward and downward, neither concaved nor 
protruded. Seen from above the clypeus is almost square across the 
front, only slightly rounded. 

The posterior eye row if straight, longer than the anterior row. 
The P.M.E. are two diameters apart, one diameter from the larger 
P.L.E. The A.M.E. are small, about half the diameter of the P.L.E. 
The A.M.E. are one diameter apart, a little closer to the A.L.E. Seen 
from the front, the first eye row is recurved in just the right degree to 
include the P.L.E. in the curve. 

The sternum is long, moderately bulging and narrow, shaped like 
a keystone except for the rounded projection between the posterior 
coxae. 

Seen from above the tibia of the palp is carried forward into a 
square-fronted lobe with excavations on each side. At the retro lateral 
corner of this lobe is a small sharp tooth, at the pro lateral corner is a 
low broad tooth (Pl. II, fig. 2). The embolus is long and dark, pro- 
truding beyond the end of the cymbium. The conductor lies across 
the palp and bends around the outer edge far enough to show from the 
dorsal side. The paracymbium ends in a small tightly coiled hook 
almost hidden by the edge of the tibia (PI. II, fig. 2). 

One male, Mingus Creek, Gt. Sm. Mtn. Nat. Park, N. C., Feb. 1, 
+1943. 
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Horcotes uncinatus, new species 
(P1. IT, figs. 3 and 4.) 


Male.—Length 1.1 mm. The cephalothorax above is dull yellow 
brown with sooty shadings particularly around the head. The sternum 
is similar in color. 

The abdomen is dull gray with a greenish cast. The legs are pale 
orange without markings. 

The head is very high just back of the P.M.E. The thorax rises 
in an almost straight line from the posterior edge to the highest point 
with a slight dip at the dorsal groove. From the highest point the 
profile makes a right angled bend forward and downward to the A.M.E. 
From this point the high clypeus retreats slightly to the base of the 
mandibles. 

The A.M.E. are small, in contact with each other, and sunken into 
an elliptical pit. These are one and one-half diameters from the larger 
P.L.E. The posterior eye row is slightly procurved. The P.M.E. 
are two diameters apart and about the same distance above the P.L.E. 
The side eyes are in contact, the anterior are the larger. The area of 
the median eyes is covered with transparent hairs, the bases of which 
are blackened. The cephalic pits lie one diameter posterior to the 
P.L.E. 

The palp is similar to that of H. quadricristatus Emerton (figures 
173 and 175—Crosby and Bishop, Ann. Entom. Soc. Amer., Vol. 
XXVI, Plate VII) except that the tibial apophyses are much elongated, 
one being bent into a hook (Pl. II, fig. 4). The embolus is coiled 
in a nearly flat spiral and make three complete loops in the same 
direction. 

Female.—Length 1.3 mm. The colors are like those of the male 
but not quite so dark. The head is normal in height. The epigynum 
is quite unusual (PI. IT, fig. 3). 

Males and females in the Beech Forest litter east of New Found 
Gap, Gt. Sm. Mtn. Nat. Park, N. C., Jan. 28, 1943. 


Family Gnaphosidae 
Zelotes kentzi, new species 
(Pl. II, figs. 5 and 6.) 


Male.—Length 6.5 mm. The cephalothorax above is very dark 
chestnut with black lines and fine black markings. It is square across 
the front and squarely truncated at the posterior end. 

The abdomen is black above with silken sheen, almost square at the 
base. The sides are nearly parallel. The dorsal shield is chestnut 
brown, wide in front but narrowing to and ending at the first pair of 
muscle impressions which are light orange. 

The legs are colored like the thorax, except that the metatarsi and 
tarsi are somewhat lighter. The sternum, mouthparts, and palps are 
somewhat lighter than the thorax. 

The venter in front of the furrow is orange yellow with dark hairs 
and some dusky markings. Back of the furrow it is much lighter than 
the dorsum. 





76 Annals Entomological Society of America |Vol. XX XVIII, 


The eyes occupy about one-third the width of the head. The anterior 
row is narrower than the posterior row and somewhat procurved. The 
A.L.E. are large, circular and more than a diameter from the clypeus 
edge. The centrals are small, circular, about a radius apart, almost 
touching the laterals. The posterior row is straight, the centrals a 
little more than a radius apart, slightly oblique and a diameter from 
the laterals which are slightly larger. The lateral eyes are separated 
by a little less than the diameter of an A.L.E. The rectangle of the 
middle eyes is narrow in front and longer than broad. 

The fang groove has four teeth on the promargin and two on the retro- 
margin. 

Tibiae I and II are unarmed below. Metatarsis I and II have one 
pair of spines near the base below. The tarsi of I and II are unarmed 
below. 

The palpal organ (Pl. II, fig. 6) is much like that of Drassyllus 
pullus Bryant (Psyche, Vol. XLIII, p. 95) except that the terminal 
apophysis is not pointed forward as in pullus but is gently curved across 
the palp. 

Female.—The female agrees in detail in color and form with the 
male except that no abdominal shield is visible. 

The epigynum is much like the epigynum of Z. ater (Emerton) 
except that it is long, wide in front and narrows posteriorly to a rounded 
end at the epigastric groove (PI. II, fig. 5). 

Male, Rockbridge, Ohio, July 1, 1916; Female, Rockbridge, Ohio, 
July 22, 1938; Females, Gatlinburg, Tenn., June 25, 1936; White Oak 
Sinks, Gt. Sm. Mtn. Natl. Park, Tenn., July 21, 1937. 


THE APHIDIINAE OF NORTH AMERICA (BRACONIDAE: HYMENOP- 
TERA), by CLype F. Situ. 154 pages, 17 plates, 8 x 614 inches, 1944. 
Contributions in Zoology and Entomology, No. 6, The Ohio State Uni- 
versity, Columbus, Ohio. Price, cloth bound, $3.50. 

This is the first comprehensive taxonomic treatment of the Nearctic aphid 
parasites comprising the braconid subfamily Aphidiinae since Gahan’s review 
of the group in 1911 (Md. Agr. Exp. Sta. Bull. 152). That such a revision was 
needed is evidenced by the inclusion of 28 new species among the 75 species recog- 
nized in this work. Names are finally available for these, many of which have 
not been recognized and have often been misidentified. Descriptions are given 
for the old as well as the new species and these are supplemented by numerous, 
clear illustrations that are helpful in the interpretation of the keys and descrip- 
tions. For the first time the female genitalia of most of our species are illustrated. 
A complete host index is also included. The collection of the U. S. National 
Museum served as the principal basis for the study. The author himself, however, 
had also reared Aphidiinae extensively in different parts of the United States 
and had assembled a large amount of material with definitely known host records 
which proved an important aid to an undertaking of species limits. 

The generic classification, with the division of Aphidius and Trioxys into 
subgenera, represents a departure from the earlier treatment of the group. To 
the reviewer, himself a worker in the Braconidae, this arrangement seems to be 
sound and to give a better picture of the relationships within the subfamily. Con- 
sidering the poor condition of much of the available material, including types, and 
the relative scarcity of clear-cut characters, this revision impresses as being a 
substantial contribution to our knowledge of an important group of insect 
parasites.—C. F. W. M. 





THE ODORIFEROUS GLANDS IN THE TENEBRIONIDAE 


LOUIS M. ROTH, 


Department of Zoology and Entomology, 
Ohio State University, Columbus, Ohio 


I. INTRODUCTION 


It has been suggested (Roth, in press) that many of the odoriferous 
substances given off by insects may be oxidizing compounds and might 
discolor acidulated KI starch paper (or KI starch solution). If this 
is so then we have a very simple method for determining the presence 
of such secretions, for merely holding an insect on this paper (or dropping 
it into the solution) will show immediately, by the characteristic blue- 
black color reaction, whether or not such a substance is present. It 
was pointed out, however, that the failure to discolor this test paper 
does not necessarily mean that such glands are absent. 

A number of different species of insects were tested in this manner. 
The results are shown in Table I. Concentrated H,SO, was also used 
as a testing fluid because it was found that this acid strongly discolored 
the odoriferous secretion of Tribolium (the insects are dropped directly 
into the acid). An indicator for odoriferous glands will not only 
determine whether or not an insect gives off an odoriferous substance, 
but, if carefully used, can show the positions and openings of the 
reservoirs. 

The Table shows that all of the Tenebrionidae tested give a positive 
reaction with both testing methods and that some forms that are known 
to give off an odoriferous substance fail to give a positive test with 
the KI starch indicator but do give a reaction with concentrated 
sulphuric acid (Cimex and Oncopeltus). Therefore concentrated sulphuric 
acid may be better as a general indicator for odoriferous glands than 
the KI starch test. 

The present work will deal with the structure of the stink glands 
in the Tenebrionidae. 


THE ODORIFEROUS GLANDS OF TENEBRIO 


Valentine (1931) found that when individuals of either sex of 
Tenebrio are roughly handled, two conical shaped fleshy protrusible 
organs may be extended around the posterior margin of the last 
abdominal sternite (figs. 1, 2). 

In the present study, adults of Tenebrio molitor and obscurus were 
obtained from cultures kept in the University insectary. Observations 
were made on both living and fixed material. Glands were dissected 
in normal saline solution and vitally stained with methylene blue. 
This usually stained nucleus and cytoplasm and made the lighter 
staining vesicles stand out clearly. Permanent whole mounts and 
serial sections were also made and these were fixed in Bouin’s, Dietrich’s, 
Kahle’s and Carnoy’s Acetic Alcohol solutions. Delafield’s Haema- 
toxylin and Eosin were used for staining. 
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TABLE I 


RESULTS FROM TESTING VARIOUS ADULT INSECTS ON ACIDULATED KI STARCH PAPER, 
AND IN CONCENTRATED H2SQ,4, FOR THE PRESENCE OF ODORIFEROUS GLANDS 


7 
KI Starch > 








Species Tested Paper H.SO, Remarks 
| +or— + or 
A. COLEOPTERA 
I. TENEBRIONIDAE 
a. Tribolium confusum + + | Both species of Tribolium 
>} | —|give + tests from the 
b. Tribolium castaneum | + + thoracic and anal regions. 
c. Tenebrio molitor + | + | Both species of Tenebrio 
——————— — |— ——| give + tests from the anal 
d. Tenebrio obscurus a + region. 
e. Diaperis maculata + | + | From thoracic and anal 
| regions. 
f. Gnathoceros cornutus + + From anal region only. 
g. Palorus ratzseburgi + + From anal region only. 
II. OsTOMIDAE | (Not 
Tenebroides mauritanicus _— Tested) 


III. CucujJIDAE 
Oryzaephilus surinamensis 


IV. CHRYSOMELIDAE 








a. Leptinotarsa (Not 

decemlineata Tested) 

b. Epilachna borealis | Tested the fluids given off 
from the femoro-tibial artic- 
ulations (‘‘Reflex bleed- 
ing’’—McIndoo, 1916). 

ee - = = = —_ = = | -_ = = - = — - — 
. r | 
V. DERMESTIDAE (Not | 

Trogoderma versicolor | | Tested) 

VI. TENEBRIONIDAE From anal region only. 

A phitophagus bifasciatus a. bt | The reservoirs in this species 

(Say) | are very much similar in 


structure and appearance 
to those of Gnathoceros 
cornutus. 


sieiecomib eles . hacen iii ot fal - 
B. HEMIPTERA Nymphs give + tests 
I, CIMICIDAE from the dorsal part of the 

Cimex lectularius - + abdomen (Kunkel, 1886). 
Adults give + tests from 
the metasternum. 


II. LYGAEIDAE Nymphs give + tests from 
Oncopeltus fasciatus + the first two black spots 
(5th and 6th abdominal 
tergites) on the dorsal sur- 
| face of the abdomen. 
| Adults give a + reaction 
| near the base and above the 
| coxae of the metathoracic 
| legs. 
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The eversible glands of Tenebrio molitor and obscurus consist of 
glandular secreting cells in association with a collapsible eversible 
membrane. The membranes consist of an invagination of the pleuron 
of the last abdominal segment. Both are connected by the pleural 
membrane and generally work in unison, being everted simultaneously 
(figs. 1, 2; see also Roth, Pl. I, fig. 7, 1948.) In their retracted or 
resting position the membranes form a pouch-like structure, are some- 
what rounded (fig. 3) and lie within the body cavity usually not extend- 
ing much farther than the upper margin of the last abdominal sternite. 
In this position they average 560 mu. long and 750 mu. wide (one 
membrane). When everted, they may measure 800 mu. long and 
400 mu. wide. There is a slight difference in size and shape of this 
structure (when everted) in males and females. When retracted 
(within the body cavity) the membrane is greatly wrinkled. 


Fics. 1-2. Drawings of the evaginable membranes (e. m.) of Tenebrio molitor. 
(Redrawn after Valentine, 1931.) 
Fic. 3. Last abdominal sternite, of Tenebrio, with the tergites removed to show 
the retracted membranes (r. m.). The rounded upper portion has been tilted 
upward to show the place of invagination. 


The membranes are insoluble in cold concentrated H2,SO, The 
last abdominal sclerites plus the attached glands were dissected out 
and subjected to the chitin tests described by Campbell (1929). The 
eversible membranes gave excellent tests for both chitosan sulphate 
and the deep reddish violet color, indicative of chitin, with the iodine- 
dilute acid solution, after being subjected to the alkali treatment. 
The hypodermis is also invaginated and follows the contours of the 
membrane. When stained with methylene blue hypodermal nuclei 
show up plainly over the surface of the membrane. Sections also 
show the hypodermal layer closely applied to the cuticular membrane 
(fig. 15, h). 

A careful examination of the eversible organ shows that it is merely a 
continuous membrane and does not form a closed sac for storing the 
secretion. When the glandular cells are removed from the surface 
of the membrane (in its resting position) and the structure is tilted 
upward, it will be seen that the rounded upper surface invaginates and 
forms a finger-like cavity which probably is filled, normally, with body 
fluid (fig. 11). This finger-like projection is greatly wrinkled and lies 
within a cavity formed by the infolding membrane. The cavity 
leads to the outside through an orifice and it is through this opening 
that the organ is everted (fig. 11, 0). 
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The membranes are everted by an increase in body pressure which 
probably forces body fluid into the finger-like projection and pushes 
the structure through the orifice and out over the sternite. Numerous 
dissections failed to reveal any muscular attachments. They may be 
everted artificially by pressure with a dissecting needle on the abdominal 
sternites (Roth, Pl. I, fig. 7, 1943). When evaginated, the haemo- 
lymph of the body cavity can often be seen through the walls of the 
extended membrane. Thus when everted the conical shaped organs 
are filled with body fluid. The manner of evagination can also be 
shown by extending the reservoir with a pair of forceps. The tergites 
are removed and all tissue is dissected away from the last abdominal 
segment, fully exposing the retracted glands (fig. 7). A fine pair of 
forceps are slipped through the orifice to grasp the finger-like projection 
at its tip (fig. 7). This is slowly pulled forward and as it extends, the 


Fics. 4-6. Diagrammatic representation of the mode of retraction of the everted 
membranes of Tenebrio. (Ventral external view. See text for explanation.) 


Fics. 7-9. Diagrammatic representation of the mode of the evagination of the 
retracted membranes of Tenebrio. (Tergites removed. See text for explana- 
tion. f—forceps.) 


rounded upper portion which is a continuation of the region held with 
the forceps, is pushed inward and a cavity is formed filled (normally) 
with body fluid (figs. 8, 9). The glandular secreting cells, capping 
the reservoir, are therefore forced into this cavity and are always 
bathed in haemolymph and never exposed to air, even though the 
membrane is everted. 

In retracting, the membrane folds up in an accordion-like manner. 
However, this folding is not equal on all sides. Figs. 4-6 show the 
mode of retraction. The membrane usually folds, first, at point A 
(fig. 4) so that the tip, B, comes to lie at approximately the original 
point A position (fig. 5). Meanwhile the whole organ is being with- 
drawn (fig. 5, arrows) and finally disappears completely from external 
view (fig. 6). The retraction is basically a wrinkling up of the wall 
when the internal body pressure is released thus returning the pouches 
to their resting position. 

The glandular secreting cells lie over the dorsal surface of the 
evaginable membrane (the part nearest the tergum). Although small 
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groups of cells may lie over the entire surface, the main mass of secretory 
tissue seems to be an amoeboid-like mass of cells lying over the upper 
surface of the pouch, like a cap (fig. 10, gc), and extending down into 
the invaginated portion of the membrane (fig. 11, i). This, together 
with the tracheae ramifying over the surface, probably helps in holding 
the cells in position. Very little, if any, glandular tissue lies on the 
ventral surface of the membrane (that portion in contact with the 
sternite). 

The mass of glandular tissue may be easily dissected away from the 
membrane and when this is done its irregular shape is clearly seen 
(fig. 12). The basic unit of the glandular tissue is a nucleus, cytoplasm, 
vesicle, and canal (figs. 13, 14, 15). The nuclei stain very heavily while 
the vesicles usually remain more or less clear. Sometimes the vesicles 
(in sections) are more distinct in some parts of the aggregate than in 


Fic. 10. One retracted membrane showing the glandular tissue (cellular structure 
not shown) lying over the surface. g. c.—glandular tissue; m—membrane; 
t—trachea; w—wrinkle in the membrane. 


Fic. 11. Diagrammatic drawing of one retracted membrane with the glandular 
tissue removed. The membrane is tilted forward to show the invaginated 
finger-like projection (i). (Wrinkled surface structure of membrane not 
shown.) O—orifice. 


Fic. 12. Outline of the amoeba-like mass of glandular tissue removed from the 
membrane surface. g. c.—glandular tissue; p. b.—protoplasmic bridge; 
p. p.—protoplasmic process; t—trachea. (Cellular structure not shown.) 


others. Occasionally the vesicle is merely indicated by a lighter 
staining area in the cytoplasm. In some vesicles, faintly radiating 
lines can be seen converging toward the center. In vitally stained 
material (methylene blue) protoplasmic processes can be seen in some 
cells (fig. 12, 14, p. p.) and many groups of aggregates can be seen 
connected by thin protoplasmic bridges (fig. 12, p. b. b.). It is possible 
that the protoplasmic processes come together and fuse to form the 
bridges which serve to connect the large masses of cells. The canals 
lead from the vesicles to the wall of the pouch and probably serve to 
transport the odoriferous substance to the outer wall of the membrane. 
There is a slight dilation at the tip of the canal (fig. 14). 

There appear to be no cell walls in an aggregate but occasionally 
the cytoplasm will become separated leaving a fine line which may 
isolate an individual glandular unit. However, most sections show 
the aggregate to be a syncytium. 
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THE ODORIFEROUS GLANDS OF GNATHOCEROS CORNUTUS 


Both sexes of Gnathoceros cornutus possess a pair of odoriferous 
glands in the anal region. There are two large abdominal reservoirs 
attached to the last abdominal sclerite and open laterally on either side 
of the anus. These sacs are striated, elongated, tapering and round 
at the apex, and narrowing down to a small neck at the point of attach- 
ment. The striated appearance is very much similar to that of tracheal 
rings (Roth, Pl. I, fig. 5). The secretion may be in the form of a 


Fic. 13. A mass of glandular tissue showing the arrangement of the various 
structures (vitally stained with methylene blue). 


Fic. 14. One glandular unit from an aggregate of secretory cells 
(vitally stained with methylene blue). 


Fic. 15. Section through an aggregate of glandular cells. 


EXPLANATION OF ABBREVIATIONS: 


c—canal ct—cytoplasm 
h—hypodermis m—cuticular membrane 
n—nucleus v—vesicle 

p. p.—protoplasmic process 


yellow oil often lies at the rounded apex of the sac. At other times 
long thin crystals are seen in the reservoirs (Roth, Pl. I, fig. 6) either 
with or without the oily fluid. The presence of crystals in reservoirs is 
not unknown. Gilson (1889) found in Blaps mortisaga that the secre- 
tion is an oil in which swim a considerable number of crystalline 
yellow needles. The reservoirs in Gnathoceros may be in an expanded 
state even though they are not filled with secretion. This is probably 
due to the fact that it is a striated structure. 


Lack of material prevented the study of the glandular tissue. 
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THE ODORIFEROUS GLANDS OF PALORUS SP. 


A species of Palorus was collected in a bin of stored grain. These 
insects possess a pair of glands attached to the last abdominal sclerite. 
No thoracic glands are present. The reservoir or sac contains a yellow 
oily fluid much similar to that found in Tribolium. This secretion 
turns black in KOH and when the insect is placed in this medium the 
sacs soon become opaque and stand out clearly in their normal position 
within the body of the beetle (ventral view) (fig. 16). The shape and 
size of these sacs vary and depend on the amount of fluid in them. 
The average length of the sac of 8 individuals treated with KOH was 
283 mu., with a width of 175 mu. (width was taken at the sacs widest 
point; measurements were taken from the ventral surface). The size 
ranged from the smallest length of 240 mu. and width of 160 mu. to 
the largest length of 336 mu. and width of 200 mu. 


Fic. 16. Reservoirs of Palorus sp. showing through the abdominal sternites 
after the insect has been placed in KOH. 
Fic. 17. Result of placing the adult Palorus in concentrated H2SO,. The 
reservoirs have been everted (tip of the right reservoir visible) and the 
secretion has become brownish red and opaque. 


Fic. 18. Drawing of the abdominal reservoirs after being forced out by artificial 
pressure. The genitalia have also been forced out. 


When placed in concentrated sulphuric acid, the reservoirs are 
everted suddenly and the secretion, which is entirely forced out, clumps 
up and becomes brownish red (fig. 17). Although the evaginated 
reservoir may be completely covered and hidden by the now opaque 
secretion, many times the apex of the reservoir is not covered by the 
brownish mass and is exposed as a clear, translucent, structure (fig. 17). 
Some insects do not have very much secretion in the reservoirs, and 
when these are everted they are not hidden at all since there is very 
little discoloration. The reservoirs were not everted when adults 
were placed in concentrated glacial acetic acid, and only in 4 individuals 
were they everted in concentrated hydrochloric and nitric acids. The 
secretion does not change color in these last three acids. 

The reservoirs are very much similar in appearance to those of 
Tribolium. They lie close to the surface of the ventral sternite and 
are rather flat even when filled with secretion (they do not seem to 
swell into the rounded turgid reservoirs characteristic of Tribolium). 

Although numerous adults were handled and observed, never were 
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they seen to evert their glands to their fullest extent. In fact seldom 
were these organs everted at all even though the beetles were handled 
roughly. When turned on their backs the adults will struggle to right 
themselves; the legs and abdominal segments will move vigorously 
and the last abdominal sclerite may bend downward. At this time the 
region about the genitalia will become moistened, probably by the 
odoriferous substance which is given off. The odor is very much 
similar to that given off by Tribolium. 

If artificial pressure (with a needle) is slowly applied to the abdominal 
sclerites, the odoriferous secretion may be forced out as one or more 


Fic. 19. Drawing of an adult Diaperis maculata showing the position of the 
odoriferous glands (dotted region in thorax and abdomen. Line on right 
indicates natural size.) 


Fic. 20. Last abdominal sternite of Diaperis (male) dissected away and placed 
in KOH. The secretion in the reservoirs has become black and opaque. 


round drops of fluid. This is usually followed by the complete evagina- 
tion of the reservoir (fig. 18). The viscous drops of secretion may 
roll down and cling to the surface of the evaginated organ. The 
literation of all the fluid indicates that the reservoir has been turned 
inside out. The evaginated organs in this species looks very much 
like those in Tenebrio (compare fig. 18 with figs. 1, 2), except for size. 


THE ODORIFEROUS GLANDS OF DIAPERIS MACULATA 


The material used was killed and fixed in 70% alcohol by R. W. 
Rings. The beetles had emerged 9-20-41 from a fungus (Polyporous) 
collected in Wooster, Ohio. Unfortunately no living material was 
available. When crushed on acidulated KI starch paper, a positive 
test was obtained from both the thoracic and abdominal regions. 
Dissection showed that a pair of glands was present in both these 
areas (fig. 19). The reservoirs of some adults still contained a yellow 
oily secretion (these were examined 10-29-41, more than a month 
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later) while in others the secretion had become blackened. The yellow 
secretion in this form also becomes black in KOH (fig. 20). 

The abdominal reservoirs are attached to the last abdominal sclerite 
and are very long, extending far into the body cavity. They lie on 
either side of the digestive and reproductive tracts. The thoracic 
reservoirs are smaller than those in the abdomen and lie along the 
lateral margin of the prothorax close to the dorsal surface of the pro- 
notum. They extend antero-posteriorly (rather than dorso-ventrally 
as in Tribolium). They fit tightly into the angle formed by the convex 
pronotum and the prosternal episternum. 

Although the material wasn’t fixed well enough to permit a cyto- 
logical study of the glandular cells, the position and shape of these 
structures could be determined. They consist of aggregates of glandular 
cells which lead into the reservoir by groups of long canals. The 
secreting cells cover only the lower half of the abdominal reservoirs. 
The surface of the thoracic reservoirs in contact with the walls of the 
prothorax is free from glandular cells. However, the opposite wall 
of the sac (facing into the thoracic cavity) is covered with secreting cells. 


DISCUSSION 


A number of species of Tenebrionidae have been shown to possess 
those interesting structures known as odoriferous or repugnatorial 
glands. 

When disturbed, species of Eleodes have the peculiar habit of stand- 
ing almost vertically on their pro- and mesothoracic legs and squirting 
the contents of their glands for some distance. These structures are 
present in males and females on both sides of the intestinal tract near 
the anal region. They have been found in Eleodes gigantea and dentipes 
(Gissler, 1879), and Williston (1884) reports them in seven other 
species, namely: E. acuta, suturalis, tricostata, longicollis, hispilabris, 
obsoleta and extricata. Eleodes tricostata seems to lack the secretion 
but stands erect. The ejected liquid has a strong persistent odor and 
stains the skin brown. 

A study of the odoriferous glands in the Tenebrionidae seems to 
reveal that within this family of beetles there is an evolution of not 
only the unicéllular gland but also of the manner in which the odoriferous 
fluid is stored and distributed. Gilson (1889) described the odoriferous 
apparatus of Blaps mortisaga and found a highly complexed type of 
glandular cell associated With a sac for storing the secretion. A study 
of the odoriferous glands of Tribolium confusum (Roth, in press) has 
shown that the glandular cells in this form, although very similar, are 
even more complexed than those of Blaps. The glandular cells of 
Tribolium castaneum are similar to those of confusum but there also 
seem to be cells intermediate between the simplest and complexed 
types. The cells in Tenebrio are the simplest of the above since they 
possess only one vesicle and a canal which merely dilates at its tip. 
However, it should be remembered that of the two types of secretory 
cells in Tribolium, one (the simplest) is basically the same as the gland- 
ular unit in Tenebrio. Further studies on the glandular cells in other 
Tenebrionids and in the ones described here are necessary before a 
complete picture can be obtained. 
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The manner in which the odoriferous fluid is stored and distributed 
is also interesting. McIndoo (1914) classified scent producing organs 
into five types based on their devices for disseminating the odor and 
for storing the secretion as follows: 


1. No special device for disseminating the odor or storing the 
secretion. 
Gland cells associated with hairs and scales as a means of 
scattering the odor more effectively. 
‘‘Evaginable” sacs lined with hairs connected with gland cells 
as a device for storing and distributing the odor. 
Articular membranes serving as pouches for storing and pre- 
venting a too rapid evaporation of the secretion. 
Specialized tubes and sacs acting as reservoirs for storing and 
discharging the secretion. 


MclIndoo further states that probably the organs belonging to the 
first four types are used for alluring purposes and as a means of recog- 
nition. The fifth type is probably only used as a means of defense. 
At first glance one would classify the evaginable organs of Tenebrio 
as Type 3. However, it should be remembered that although the 
organ appears sac-like, when everted, actually it is merely a pouch-like 
infolding of the articular membrane and therefore might be classified 
as Type 4. Valentine (1931) states that the musky odor given off by 
these organs in Tenebrio is probably merely an offensive emanation 
useful as a means of protection. 

Dimmock (1883) in speaking of glands that open externally in 
insects, stated, ‘‘The greatest economy in the use of an odorous fluid 
is attained by exposing suddenly a large surface moistened with the 
fluid to the surrounding air. . . . The reason for the invagination of 
odor-distributing appendages is a double one: first, when invaginated 
their necessarily delicate surface is less liable to injury, and second, 
their surface can be kept constantly moistened and ready for use 
without loss of odorous fluid.” 

In Tenebrio it will be recalled that that part of the membrane 
surface which is exposed to the air actually is never in contact with 
the body fluid itself for the organ is merely folded back under the 
protection of the genitalia and ventral sternite. Since the secretion 
lies against the membrane which is in a cavity that is continually 
exposed to the outside by the orifice this seems to be a very poor 
mechanism for conserving the odoriferous fluid. 

The sacs in Palorus appear to be intermediate between those of 
Tenebrio and Tribolium. Although capable of being everted, these 
organs were never seen to be everted voluntarily. The reservoirs can 
hold a large amount of fluid and apparently there is some control of 
the amount distributed. In Tenebrio all of the secretion is exposed 
when the membranes are everted. The reservoirs in Diaperis and 
Gnathoceros, as well as those in Tribolium, belong to Type 5 and are 
the most highly evolved of all. In Tribolium there is a muscular system 
for controlling the opening to the abdominal reservoirs. 

Probably many odoriferous glands in other Coleoptera and perhaps 
in other orders will fit into a picture that can be arranged so that they 
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will run from the simplest to the most complexed type of structure. 
It is also possible that many odoriferous glands will not fit into the 
picture at all. It may be fitting to close this discussion with Snodgrass’ 
(1938) statement concerning evolution: 

‘Evolution may be accepted as a fact, but the true history of 
phylogeny can never be demonstrated. Though the main branches of 
the genealogic tree of any major group of animals are fairly evident, 
an endeavor to follow in detail the phylogenetic connections between 
more closely related forms invariably leads into a maze of difficulties, 
for it is seldom found that all characters will fit into a scheme of relationship 
that attempts to relate every feature in one form with a similar feature in 
another. It must be recognized that various structural adaptations have 
been often independently developed in approximately the same way. A 
successful adaptation will be equally valuable in many groups, and it is, 
therefore, not surprising that an adaptive structure should independently 
recur either in distantly related or in closely related groups” (pages 147-49). 
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DEVELOPMENT AND CHARACTERISTICS OF VIGOROUS OR RESIST- 
ANT STRAINS OF CODLING MOTH, by Wa ter S. HoucuH. 1943. 
Technical Bulletin, Virginia Agricultural Station, Blacksburg, Va. Pages 
1-32, 9 figs., 13 tables. 

The present bulletin is a summary of Hough’s extended study of strains of 
codling moth. It should interest all entomologists as it suggests a species of 
pest in the making. It is the type of paper one expects to find in a journal of basic 
biology. It may be lost from that literature because of its appearance as a Station 
bulletin. Even students of speciation travel beaten paths through the literature 
of biology and at times overlook what they are looking for.—C. H. K 





THE SIZE OF THE CELL AND THE SEX OF THE WASP 
IN ANCISTROCERUS CATSKILLENSIS DE SAUSS. 


(Hymenoptera) 


PHIL RAU, 
Kirkwood, Missouri 


Dr. L. H. Taylor observed (Psyche, 29: 48-65, 1922) a very definite 
relationship between the size of the cell and the sex of its occupant 
in nests of the wasp Ancistrocerus tardinotus; the larger cells, he found, 
contained eggs which were destined to produce female wasps, and 
the smaller ones, males. Few observations on this phenomenon have 
been made in this country, but Fabre and Verhoeff in Europe, and 
Bordage and Roubaud in Ethiopian regions have made some careful 
observations along this line in certain solitary wasps and bees. They 
too found that the larger cells gave forth females and were much more 
bountifully provisioned than were the smaller cells which produced the 
males. In fact, Verhoeff had coined a word for this condition: 
proterothesie. 

In this country, observations on this surprising behavior (in addition 
to those of Taylor) were made on two species of Osmia bees, O. lignaria 
and O. cordata (Rau, Ann. Ent. Soc. Amer. 30: 324-344, 1937) and one 
species of wasp Odynerus foraminatus (Rau, Ent. News, 53: 119-121, 
1932); the results of which substantiate the observations of Taylor and 
the foreign investigators. 

The note which I record here is on another wasp, Ancistrocerus 
catskillensis de Sauss.' This wasp uses the smooth, hollow. stalks 
of the bamboo (Arundiaria tecta) for nesting quarters at Reelfoot Lake, 
Tenn. Three such stalks brought into the laboratory on May 23, 
1941, gave forth their adult population during the following ten days. 
One stalk split open and covered with transparent celluloid, gave forth 
six adults. Four were females and came from the bottom cells in the 
stalk, each of the four cells measuring % inch in length. The two 
males emerged from the upper cells, which measured only 14 inch. 

In the other stalks on which no direct observations were made, I 
found that the cells also were of two sizes and measured exactly the 
same as those in the first stalk. There were seven cells which measured 
4 inch in length, which probably gave forth males, and four cells 
which measured 3% inch in length, which probably gave forth females. 

So, apparently A. catskillensis joins the company of certain other 
aculeate hymenoptera that build cells of two sizes and provisions them 
with much or little food, according to the sex of the occupants. As 
time goes on and naturalists become more and more interested in this 
subject, we may learn more of the biological significance of this extra- 
ordinary behavior. We actually do know, from the experiments of 
Fabre, that much food or little food given to the larvae in no way 
influences the sex of the adult, and (Bramble Bees and Others, pp. 79, 
180) that not only does the mother Osmia know when to make a large 
or a small cell, when to provision it plentifully or niggardly, but she 
also knows the sex of the egg she lays, “‘and can choose the sex of the 
egg she is about to lay.” 


1Kindly identified by Dr. Joseph Bequaert. 
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NOTES ON ISSIDAE FROM MEXICO 
(Homoptera: Fulgoroidea) 


JOHN S. CALDWELL, 
Circleville, Ohio 


Much more intensive collecting remains to be done in this group 
before any work of a monographic nature can be accomplished. The 
great northern states of Sonora, Chihuahua, and Coahuila have prac- 
tically been neglected, probably because of their proximity to the 
southern United States. Many states in central Mexico have no 
records of any Fulgorina while collecting with some intensity seems to 
have been carried on in Guerrero, Veracruz, Oaxaca, and Tabasco. 

Enough material and data are available to indicate that the fauna 
contains representatives of the two subfamilies of Jssidae found in the 
western hemisphere: the Caliscelinae in which the elytra scarcely 
reaches the abdomen and the Jssinae in which the elytra are as long 
or longer than the abdomen. The three American genera of Caliscelinae 
have been reported as occurring in Mexico or Central America but there 
seem to be only definite records of Bruchomorpha and A phelonema. 
The reference to Fitchiella by Melichar as occurring in Central America 
seems to include only Texas. The three tribes of Issinae, Hysterop- 
terini, Issini, and Thioniini, in which placement largely depends upon 
the degree of development of the hind wing, are all well represented. 
Many genera reported from the southwestern United States probably 
occur in northern Mexico while southern Mexico may contain rep- 
resentatives of the genera occurring in Central America. 

The genus Euthisca described from Baja California region and 
assigned to the Issidae by E. P. Van Duzee (1923) is very close to 
Acanaloniidae. Muir! has stated that, “It (Acanaloniidae) comes 
very close to some of the Jssidae by which it appears to be separated 
by the absence of spines on the hind tibiae.’”’ Not only does Euthisca 
lack the spines but the elytra and general body form are typical of 
Acanaloniidae. To admit it to the [ssidae erases any line of distinction 
between the two families; therefore, it would seem logical to exclude 
Euthisca from the Jssidae at least until such time a detailed study of 
the relationships and characters involved prove otherwise. 

The genus Hypancylus Fowler (1904) described from the state of 
Guerrero has the clavus highly calloused and granulate as in Cyarda 
Stal and has the costal area of the elytra cross-veined. It is definitely 
not an issid but belongs in the Flatidae tribe Selizinz. 


Subfamily Caliscelinae 


The subfamily Caliscelinae in which the elytra are usually short, 
reaching to or slightly overlapping the abdomen, have an exception in 
that macropterous forms occasionally exist. 

Muir, F. Proc. Hawaiian Ent. Soc., 5: 233, 1923. 
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Genus Bruchomorpha 


The genus Bruchomorpha is usually characterized by having the 
clypeal suture indistinct, the vertex about six times broader than long, 
and the fore and middle tibiae simple. 


Bruchomorpha dorsolineata, n. sp. 
(Plate I, fig. 4) 


Length 3. mm. General color black. Coxae and basal portion 
of femora light. A broad white median stripe present from apex of 
frons to anal flap. Median carina of frons black on apical third. 
A narrow black center stripe present in white abdominal stripe. 
Elongate white spots present on abdominal tergites near lateral 
margins. 

A pronounced but not long nosed species with frons produced 
little more than length of eye. In lateral aspect, frons deeply concave; 
post clypeus slightly concave. Median carina of clypeus very sharp, 
extending on apical third of frons thence not prominent. Vertex 
approximately six times as broad as long. Pronotum with prominent 
median carina; each lateral dorsal third with 12-14 pits; lateral 
extremities below the eyes with four pits. Mesonotum with sharp 
lateral carinae; median carina almost obsolete. Elytra of even 
texture and color throughout, although longitudinal venation is 
evident. Anal flap of female rather acute caudad. 

Unique female type* from 30 miles south of Nuevo Laredo, Nuevo 
Leon, 9-22-41. (DeLong, Good, & Caldwell.) 

Allied to suturalis Melichar with a profile similar to rugosa Metcalf. 
The frons is much more concave and the face is longer than either of 
these species. The dorso-median stripe is narrower than dorsata 
Fitch and the presence of interrupted lateral abdominal stripes readily 
separates it from any species possessing a dorsal stripe. 


Bruchomorpha longipennis, n. sp. 
(Plate I, fig. 1) 


Length, male, 2.5-2.7 mm.; female, 3.-3.5.mm. Male black 
with deep metallic blue sheen. Female dark, somewhat bronzed, 
with an indication of fine light median stripe on face and thorax. 
Last dorsal abdominal segment with median light spot which some- 
times extends onto base of anal flap. 

Rather short nosed species with head produced about the length 
of the eye. Frons forming about a sixty degree angle with vertex, 
slightly elevated apically; median tablet heart-shaped; without 
median carina. Ventral margins of post clypeus slightly concave. 
Vertex seven. times as broad as long, very deeply excavate, highly 
carinate cephalad. Pronotum strongly carinate cephalad, with 
median carina, with 11-13 pits dorsad on either side; extreme lateral 
margins below the eyes with three pits, the first two usually close 
together. Mesonotum tricarinate with lateral carinae sharp; on 
either side of lateral carinae 10-12 pits. Elytra smooth, shining, 
with longitudinal veins indicated by small ridges. 


2All types are in the writer’s collection. 
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Anal flap of male elongate-oval; in lateral aspect, acute caudad. 
Aedeagus with long ventral hook; theca greatly extended caudad 
into a pair of long bluntly pointed flaps. Claspers straight on dorsal 
margins before apical hooks, somewhat angulate basad on ventral 
margins. 


Male holotype and four paratypes, female allotype and two para- 
types from Zacapu, Michoacan, 10-4-41. (DeLong, Good, Caldwell, 
and Plummer.) 


Bruchomorpha longipennis var. abbrata n. var. 
(Plate I, fig. 5) 


Length 3.5mm. Structurally the same as longipennis longipennis 
but marked and colored as follows: General color bronze over all. 
A broad median white stripe present for length of frons and extending 
across vertex. Median carinae of notum narrowly red-white; apex 
of mesonotum broadly white. Elytra with sutural margin broad 
whitish, with intensity of color increasing caudad. In dorsal view, 
first of two visible abdominal segments with broad median stripe 
fading in intensity caudad; center of these stripes with thin red line; 
third visible segment with small white spot cephalad; remainder 
of visible segments with white median stripe; third and fourth visible 
segments with raised ivory bead on lateral margins. 


Unique female type from Zacapu, Michoacan, 10-4-41. (DeLong, 
Good, Caldwell, and Plummer.) 


Bruchomorpha minutiforma, n. sp. 
(Plate I, fig. 2) 


Length, male, 2. mm.; female, 2.5 mm. General color black 
with bronzed cast. Legs yellow with basal third of hind femora 
black and a black dash apically on outer side. 

Rather flat nosed species with head produced little more than 
length of eye. Post-clypeus slightly concave ventrad, slightly 
produced cephalad; cephalic margin perpendicular to ventral. Frons 
with median carina; lateral carinae prominent. A row of eight pits 
present just outside each lateral carina and a row of four pits next 
to each eye. Frontal suture shelf-like over antennae. Vertex very 
narrow, eight to nine times as broad as long. Median carina of 
pronotum prominent with 12-14 pits present on either side; extreme 
lateral sides below either eye with three pits. Mesonotum tri- 
carinate. Elytra finely rugose with no evidence of longitudinal 
venation. 

Anal flap of male acute caudad in lateral aspect. Aedeagus 
entirely hidden by long slender tublar theca except for small hooked 
processes projecting ventrad and cephalad. Claspers broader than 
long, apical portion not especially hooked or narrowed. Anal flap 
of female almost circular. 


Male holotype from Jiutepec, Morelos, 9-6-39, female allotype 
from Taxco, Guerrero, 9-9-39, and female paratype from Acapulco, 
Guerrero, 9-10-39. (DeLong & Plummer.) 
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This species bears some resemblance to mormo Kirkaldy, but the 
longer nose, characteristic markings on the hind legs, and the distinct 
genitalia make for easy separation. 


Bruchomorpha duocantha, n. sp. 
(Plate I, fig. 3) 


Length, male, 2.5 mm.; female, 2.7-3. mm. Color and marking 
of male identical to minutiforma. In the female the femora are 
almost solid black with faint indications of the male markings, 
remainder of the legs black. 

Short nose species with head produced the length of the eye or 
less. Nasal portion broadly rounded in profile. Venter of post- 
clypeus concave. Vertex six to seven times as broad as long. 

Anal flap of male circular in dorsal aspect. Theca produced caudad 
into a pair of ovate flaps; a pair of aedeagal processes escape from 
ventral base of flaps and project dorsad. Anal flap of female 
elongate-oval, acute caudad in dorsal aspect. 

Male holotype, female allotype, and five female paratypes from 
Saltillo, Coahuila, 9-23-41. (DeLong, Good, & Caldwell.) Paratypes 
of both sexes from Zamora, Michoacan, 10-2-41, (DeLong, Good, 
Caldwell, & Plummer) and one male paratype from Km. 43, south of 
Mexico, D. F., 9-5-39, (DeLong & Plummer). 

This species is separated from minutiforma by the more rounded 
nose, more concave post-clypeus, longer vertex, and distinct genitalia. 


Bruchomorpha decorata Metcalf 
(Plate I, fig. 9) 
Jour. Elisha Mitchell Soc., 38: 188, 1923. 


Length, male, 2.5-2.7 mm.; female, 2.7-3.2 mm. Ground color 
black, densely blotched in varying degrees with light brown or 
cream; venation of elytra usually ivory. 

This is a short nose species with frons almost vertical. Vertex 
little over four times as broad as long. Lateral carinae of mesonotum 
highly elevated. Veins of elytra forming a network. 

Anal flap of male elongate-oval. Theca projected caudad into 
a pair of large, acute flaps projecting ventrad; a hook-like process 
projects from base of flaps recurving into genital cavity. Claspers 
rather straight on dorsal margins before the curved apices, ventral 
margins abruptly narrowed basad. 

This species seems to be well distributed in Mexico. Specimens 
are present from the states of Nuevo Leon, Tamaulipas, San Luis 
Potosi, Sonora, Morelia, and the Federal District. 








EXPLANATION OF PLATE I 

Fic. 1. Bruchomorpha longipennis. Lateral aspect of male genitalia. 
2. Bruchomorpha minutiforma. (Sameas1.) 38. Bruchomorpha duocantha. (Same 
as 1.) 4. Bruchomorpha dorsolineata. Profile of head. 5. Bruchomorpha longi- 
pennis var. abbrata. Profile of head. 6. Aphelonema brevata. (Same as 1.) 
7. Aphelonema robusta. (Same as 1.) 8. Aphelonema orbiculata Ball. (Same 
asl.) 9. Bruchomorpha decorata Metcalf. (Sameasl.) 10. Aphelonema bivittata 
Ball. (Same as 1.) 11. Aphelonema rubranota. (Same as 1.) 12. Aphelonema 
neosolitaria. Profile of head. 13. Aphelonema neosolitaria. Dorsal aspect of 
head and thorax. 





Fulgoroidea from Mexico PLATE I 


John S. Caldwell 
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The macropterous form has the caudal margins of the pronotum 
very deeply notched and the carinae of the mesonotum almost 
obsolete with the central tablet convex. The hind wings are elongate, 
hyaline, with yellow veins. The mesothorax is black with red lines 
following the carinae. 


Bruchomorpha decorata var. nihldecorata, new variety 


Length 3.5 mm. Brown over all except for the following black 
markings: sides of face below frontal suture, small spot laterad and 
cephalad on either side of mesothoracic shield, a spot laterad: on 
pleurites of metathorax above coxae, abdominal sternites except 
first and last, a median area in cephalic margin of second visible 
abdominal tergite, and the pits on the abdomen. Structurally 
similar to decorata decorata but much larger, very robust, and appear- 
ing solid brown without use of scope. 


Female type from Hacienda Naynan, Sonora, 3-19-29. (Dampf.) 


Genus Aphelonema 


The genus A phelonema Uhler is usually characterized as having 
the clypeal suture distinct, vertex usually sublunate, and the fore 
tibiae simple. 


Aphelonema brevata, n. sp. 
(Plate I, fig. 6) 


Length, male, 1.7—-2. mm.; female, 2.2-2.5 mm. General color 
dark fuscous. Clypeus black apically. Frons with a large black 
spot inside each lateral carina connected by a highly curved stripe 
forming the letter “‘C.’”’ Vertex black in lateral two-thirds of each 
half. Mesonotum with broad black line inside either lateral carina. 
Veins of elytra sometimes darkened. Abdominal dorsum with six 
black stripes, sometimes very broad. 

Frons visible from above; frontal tablet rounded, flat basad; 
lateral carinae incomplete apically. Vertex little over three times 
as broad as long; length at either eye approximating median length; 
the three cephalic margins subequal in length. Pronotum with 
median carina. Mesonotum tricarinate. Longitudinal veins of 
elytra raised; inside claval vein very prominent. 

Claspers of male rather slender, sides somewhat parallel; apices 
not especially long. Theca with small thumb-like projection dorsad 
near apex; apical flaps lobate; aedeagal process projecting from 
base of flaps, curved cephalad. Anal flap of female small, rounded, 
acute caudad. Last ventral segment slightly yet broadly produced 
caudad. 


Holotype male and allotype female from Km. 18, Mexico-Toluca 
Rd., 11-24-38, (Caldwell). One female paratype same locality, 
9-1-38, (DeLong). One male and one female paratype, Km. 280, 
Orizaba, Veracruz, 10-17-41, and one female paratype, Rio Frio, 
Puebla, Km. 55, 10-7-41. (DeLong, Good, Caldwell, & Plummer.) 
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Aphelonema robusta, n. sp. 
(Plate I, fig. 7) 


Length, male, 2.2-2.5 mm.; female, 3. mm. General color 
dark with indications of brownish wash; legs dusky. Female with 
indication of light median stripe on abdominal dorsum. 

Vertex approximately four times as broad as median length; 
median length greater than length at either eye. Frontal tablet 
of frons rounded. Veins of elytra not prominent, forming a network 
caudad. 

Male with apical lobes of theca broadly pendulent. Claspers 
very broad sub-basally; apical portion long, curved. Anal flap 
of female broadly rounded. Caudal margin of last ventral segment 
broadly sinuate. 


Male holotype, two paratypes, and female allotype from Zitacurao, 
Michoacan, 10-5—41, and one female paratype, same locality, 9-27-41. 
(DeLong, Good, Caldwell, & Plummer.) 

Resembling brevata, but differs by the large robust appearance, 
the broad vertex, and distinct genitalia. One female approaches the 
color and markings of that species. 


Aphelonema orbiculata Ball (1935) 
(Plate I, fig. 8) 


Length, male, 2.5-3.5 mm.; female, 3.5-3.6 mm. Color variable. 
Usually with a broad white stripe from frontal tablet to apex of 
abdomen; a white stripe originating on base of clypeus extending 
across extreme lateral margins of pronotum diagonally across the 
elytra and joining the broad median stripe leaving the outer portion 
of the elytra dark. The females sometimes lack this diagonal mark- 
ing and have plain brown elytra with even the median stripe obsolete. 
Abdomen usually with the lateral margins of the first visible tergite 
ivory; sometimes the remaining tergites carry this lateral marking 
which forms a more or less continuous stripe. 

Frontal tablet round, ecarinate apically. Vertex sublunate except 
for slight angulations, almost as long as pronotum. Veins of elytra 
prominent, somewhat anastomosed caudad, especially in the plainly 
marked females. 

Anal flap of male small, ovate. Aedeagus enclosed in elongate 
theca; small process emerges near base and curves into genital cavity. 
Claspers heavy basad with suddenly narrowed siculate apices. 

Numerous specimens from Veracruz, Puebla, and the Federal Dis- 
trict. (DeLong, Good, Caldwell, & Plummer.) 


Aphelonema rubranota, n. sp. 
(Plate I, fig. 11) 


Length, 2.5 mm. Frontal tablet snow white; carinae ivory; 
lateral compartments red with black pits. White median stripe for 
full length of vertex and notum edged with red. Caudal half of 
extreme lateral margins of pronotum white with stripe extending 
across elytra and joining median stripe. Outer portion of elytra 
jet black. Abdominal dorsum with interrupted median stripe. 
Clypeal region, genae, legs, and entire venter black. 
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Frontal tablet round, with median carina. Vertex same as in 
orbiculata Ball, much shorter than pronotum. Prominent median 
carina present on pronotum especially caudad. Mesonotum strongly 
tricarinate. Longitudinal veins of elytra prominent, straight. 

Anal flap of male small, produced caudad. Apex of theca pro- 
duced ventrad into a pair of blunt flaps with an aedeagal process 
projecting from between recurved toward genital cavity. 


Male type from Km. 55, near Rio Frio, Puebla, 10-7-41, elevation 
10,500 ft. (DeLong, Good, Caldwell, & Plummer.) 


Aphelonema nesolitaria, n. sp. 
(Plate I, figs. 12 and 13) 


Length 3. mm. Light straw colored marked with a black dash 
on either side of the clypeus, a black spot below either eye, a black 
spot cephalad either antennal base, two black lines inside either 
lateral carina of mesonotum, five black lines on abdominal dorsum, 
and veins of elytra black. 

Tablet of frons much broader than long. Vertex almost three 
times as broad as long, shorter than pronotum. Pronotum with 
prominent median carina. Mesonotum tricarinate. Elytra almost 
hyaline; longitudinal veins evident, straight. Last ventral segment 
of female with a broad caudal flap gently notched in the center. 
Anal flap almost circular. 


Holotype female from 18 km. west of Mexico, D. F., 9—1-39. 
(DeLong & Plummer.) 

Similar to solitaria Ball but differs by the much broader vertex and 
distinct genitalia. 


Aphelonema bivittata (Ball) 
(Plate I, fig. 10) 
Can. Ent., 34: 263, 1902. 


Length, male, 2.-2.5 mm.; female, 3.-3.5 mm. Black species 
with mid-dorsal broad yellowish stripe on head and thorax, a diagonal 
stripe across either elytron, and three interrupted yellowish abdominal 
stripes with light dashes and blotches far laterad. Face whitish except 
for black lateral carinae. Legs red. 

Frontal tablet greatly elevated above plane of front. Vertex 
somewhat produced before the eyes. Pronotum ecarinate. Meso- 
notum with two prominent lateral carinae. Elytra with strongly 
elevated claval vein. 

Male pygofers with small caudal projection. Thecal flaps rather 
acute ventrad and caudad; small aedeagal process projecting ventrad 
and cephalad. Claspers with apical hooks right-angled. Anal flap 
of female broadly rounded. 


Saltillo, Coahuila, 10-23-41, (DeLong, Good, & Caldwell), and 
Mexico, D. F., 9-1-39, (DeLong ‘& Plummer). 

The chrotic characters and color of these Mexican specimens 
approach convergins Bunn but the genitalia are nearer bivitiata Ball. 
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Subfamily Issinae 


The subfamily Jssinae, in which the elytra are as long or longer 
than the abdomen, is further divided into tribes by the development 
of the hind wing. While this certainly is not a natural division it is 
too convenient to give up until something more basic is worked out, 
possibly among other characters the presence or absence of a separate 
vein Scl may prove to be the answer; however, in some examples it is 
practically impossible to determine whether this vein is present or 
absent. 


Tribe Hysteropterini 


The tribe Hysteropterini is usually characterized by having the 
hind wing absent or rudimentary and the vein Sc; present. 


Genus Dictyssa 


The genus Dictyssa Melichar is characterized by the hemispherical 
elytra held rather vertical to the body and the venation a rather coarse 
network with hyaline cells present in sharp contrast to opaque areas. 
There are no representatives of this genus in this collection; however, 
ovata Ball and obligua Ball* were described from material collected at 
Tia Juana, Baja California. Doering (1936) has given excellent 
descriptions and drawings of these difficult species. 


Genus Dictyonissus 


The genus Dictyonissus Uhler is usually characterized by the collar- 
like pronotum, the conspicuous and erect hair on body and elytra, the 
venation of the elytra coarse and raised, the areoles translucent, the 
hind wings a mere scale, and the hind tibiae usually trispinose. 


Dictyonissus griphus Uhler 
Bull. U. S. Geol. Surv., 1:354, 1876. 


Length 3.5-5. mm. Pale green over all with a touch of black on 
cephalic margin of vertex. Vertex rounded cephalad. Frons with 
prominent median carina. Clypeus ecarinate. Elytra_ entirely 
vitreous. Hind tibiae usually trispinose, sometimes quadrispinose. 
Aedeagus of male somewhat thickened basad, with short projections 
on either side. Last ventral segment of female with shallow notch 
in center of caudal margin. 

Very common in Texas. The only record from Mexico is Monterrey, 
Nuevo Leon, (Tuthill). 


Genus Mesodema 


The genus Mesodema Melichar is very close to Dictyonissus Uhler 
and may possibly be the same. At present it seems to be characterized 
by the heavy, thickened reticulations of the elytra; the short clavus; 
mesonotum strongly tricarinate; the hind wing entirely absent; and 
the hind tibiae quadrispinose. The reference by Melichar (1906) to 
the species reticulata is such that Texas is included in Mexico and is 


8Proc. Biol. Soc. Wash., 23: 41-46, 1910. 
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not to be interpreted as occurring in Mexico and Texas. Many records 
from Central America by Melichar are no further south than Texas. 


Mesodema dubia, n. sp. 
(Plate II, fig. 5, and Plate III, fig. 2) 


Length, male, 4. mm.; female, 4.5 mm.; width, male, 2.7 mm.; 
female, 3. mm. General color grey to brown; yellowish along costa 
with a yellowish spot extending from middle of costal margin to 
about vein M. 

Vertex pentagonal, produced, carinate medianly. Frons elongate 
with prominent median carina. Pronotum produced cephalad 
between the eyes, with median carina. Mesonotum prominently 
tricarinate. Elytra greatly narrowed on costal margin in apical 
half; apices rounded. Venation very coarsely raised, somewhat 
reticulate; aeroles translucent; longitudinal venation evident. Hind 
tibiae trispinose. 

Aedeagus more of type as found in Danepleryx than Dictyonissus. 
Last ventral segment of female with a small round notch caudad. 


Male holotype and female allotype, near Saltillo, Coahuila, 9-23-41, 
elevation 6000 feet. (DeLong, Good, & Caldwell.) 

This species exhibits definite relationship to Dictyonissus in that 
the aeroles of the elytra are mostly translucent, a scale-like hind wing 
is present, and there is a fine scattering of pubescence over the body 
and elytra. It is placed in Mesodema because of the very coarse vena- 
tion, the opaque appearance of the elytra, and the strongly tricarinate 
mesonotum. Dictyonissus exhibits specimens with either three or four 
tibial spurs so no conclusion can be drawn from this. 


Genus Hysteropterum 


The genus Hysteropterum Amyot & Serville is usually characterized 
as having the head about as wide as thorax, vertex subquadrate, frons 
nearly vertical, elytra almost vertical with costal margin sharply bent 
lying horizontal against the venter, hind wings small, and hind tibiae 
with one or two spines. 

This genus is well represented in Mexico but because of the difficulty 
of diagnosing precise generic characters it may contain species belonging 
elsewhere. Fowler (1904) stated that his montanum, fowleri Melichar, 
may belong somewhere else. Van Duzee (1923) stated that his morum 
was allied to fowlert and had much the aspect of Picumna ovatipennis 
Walker. Doering (1938) quotes Mr. Oman as saying that it is close to 
Thionia naso Fowler. From the descriptions and comparisons the 
writer has absolutely no idea where these species belong; however, 





EXPLANATION OF PLATE II 


Lateral aspect of male genitalia. 


Fig. 1. Hysteropterum bistriatum. 2. Hysteropterum auroriferum. 3. Hyster- 
opterum erratum. 4. Hysteropterum acanthum. 5. Mesodema dubia. 6. Protei- 
nissus bilimeki. 7. Plummerana isolata. 8. Prothona punctata. 9. Prothona virida. 
10. Traxanellus bifus. 10-a. Ventral aspect of aedeagus. 11. Ulixes perpen- 
dicularis. ll-a. Ventral aspect of aedeagus. 














100 Annals Entomological Society of America [Vol. XX XVIII 


there is an undescribed species before me much the aspect of Thionia 
naso Fowler with shorter vertex and reticulate elytra which may or 
may not be morum and certainly is not a Hysteropterum, but seems to 
belong somewhere near M ycterodus Spinola. 


Hysteropterum auroreum (Uhler) 
Bull. U. S. Geol. Geog. Surv., 1:352, 1876. 


Length 4.-5. mm. General color black sprinkled and splashed 
with gold or orange. Costal margin broadly light. Venter greenish 
with small black spots. 

Frons polished, convex; intermediate carinae almost obsolete. 
Clypeus protruding sharply into frons; surface continuing curve of 
face. Elytra with sutural margins straight, broadly rounded caudad, 
with prominent veins. 

Anal flap of male constricted apically, acute. Aedeagus with small 
triangular apical hooks; lateral processes long, curved toward base 
of aedeagus. Claspers exclusive of dorsal spurs as long as broad. 

Specimens from the states of Nuevo Leon and Coahuila, September, 
1941. (DeLong, Good, & Caldwell.) These southern specimens are 
darker with more contrast in color and marking than specimens from 
southern United States. 


Hysteropterum bistriatum, n. sp. 
(Pl. II, fig. 1, and Plate ITI, fig. 9) 


Length, 5. mm. Head and thorax green, thorax more so than 
head. Black stripe present along lateral margins of vertex con- 
verging caudad on pronotum thence continued as one down center 
of mesonotum forming a “Y.” Face and vertex heavily washed 
with brown. Pronotum minutely and evenly punctate laterad. 
Elytra light grey, finely and indistinctly maculate with black. 

Vertex transversely concave, narrowed caudad; caudal margin 
concave; cephalic margin straight. Frons as broad as long, median 
carina prominent, intermediate carinae represented by indented 
lines. Clypeus broadly inserted into frons. Pronotum very broadly 
rounded cephalad, longer than vertex, scarcely shorter than meso- 
notum. Dorsal line of elytra straight, costal margin scarcely inflated, 
venation typical of genus. Hind tibiae bispinose. 

Anal flap of male extremely long, constricted toward apex making 
a large lobed apical portion. Aedeagus similar to auroreum but 
lacking apical hooks, entire structure shorter, more curved. Claspers 
with dorsal spur broad elongate; apical margin or heel flat, straight. 

Male type from 30 miles south of Nuevo Laredo, Nuevo Leon, 
9-9-41. (DeLong, Good, & Caldwell.) 


Hysteropterum sepulchralis Ball (1935) 


Length 3.4. mm. Very dark grey, densely maculate over all. 
Broad black belt present from antenna to antenna across frons. 
Veins of elytra darkened, especially apically. 

Vertex indented cephalad. Frons with prominent carinae; spaces 
between carinae very concave. Pronotum as long or longer than 
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mesonotum. Dorsal line of elytra concave; elevations on clavus 

extremely pronounced. Hind tibiae unispinose. Anal flap of male 

elongate-oval. Aedeagus with small S-shaped projection laterad on 

either side somewhat basad. Claspers without dorsal spurs, some- 

what rounded. 

These specimens from Saltillo, Coahuila, are smaller and darker 
than specimens from Texas and New Mexico. 


Hysteropterum sepulchralis var. indentum, new variety 
(Plate III, figs. 14 and 14-a) 


Length 3.-3.5 mm. Coloration between North and Central 
American specimens of sepulchralis sepulchralis. Vertex extremely 
concave, very deeply emarginate cephalad, median length one-fourth 
lateral length; lateral margins highly elevated. Median tablet of 
frons deeply impressed toward vertex; median carina not reaching 
vertex. Elytra less rugose nearer North American forms. Hind 
tibiae unispinose. 

Male holotype and female allotype from Ixmoquilpan, Hidalgo, 
9-27-41. (DeLong, Good, & Caldwell.) 


Hysteropterum bufo Van Duzee (1923) 


The writer has never seen this species but the fact that the inter- 
mediate carinae of the frons are very close to the median carina making 
the intervening spaces narrower than the lateral areas readily separates 
bufo from any known American form. 

Records from Mexico include Tibouron Island near the coast of 
Sonora and ‘‘Kino Bay,” probably in Sonora. (Van Duzee et al.) 


Hysteropterum angularae Fowler (1904) 


There are no specimens in this collection that may belong to this 
species which does not seem to have any special outstanding character 
to separate it from the others. The Biologia record is Chilpancingo, 
Guerrero, 4600 ft. (H. Smith.) 


Hysteropterum sierrae Fowler (1904) 


The projecting clypeus flattened at the sides, the strap-like pro- 
notum, the long mesonotum, and the subovate elytra should readily 
separate this species from any other. Biologia record is Sierra de los 
Aguas Escondidas, Guerrero, 9500 ft. (H. Smith.) 


Hysteropterum auroriferum, n. sp. 
(Plate II, fig. 2, and Plate III, figs. 10 and 10-a) 


Length 5.-5.2 mm. Head and thorax greenish yellow; frons 
lightly washed with black; elytra yellow-grey with a few indistinct 
maculae present; abdomen yellow. 

Vertex gently convex cephalad, deeply concave uid Frons 
perpendicular, flat, notched to receive vertex; median carina very 
prominent, continued onto clypeus; intermediate carinae obsolete. 
Clypeus slightly retreating. Pronotum one and one-half times as 
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long as vertex. Mesonotum tricarinate. Elytra somewhat bullate, 
dorsal margin gently concave, apical margin sloped from claval apex 
to costal margin making the apex of the elytra in line with the costal 
margin. Hind tibiae bispinose. 

Anal flap of male elongate-oval. Aedeagus with long, broad, 
apical flap (part of theca?); with a bifurcate process on either side, 
the dorsal fork curved and narrowed apically; and a pair of long 
lateral processes projecting basad each with a small tooth at mid- 
length. Claspers very elongate. 


Male holotype and three paratypes from Zamora, Michoacan, 
+2-41. (DeLong, Good, Caldwell, & Plummer.) 


Hysteropterum erratum, n. sp. 
(Plate II, fig. 3, and Plate III, figs. 11 and 11-a) 


Length 4.8-5.1 mm. General color dark grey. Vertex and 
thorax greenish yellow washed with black. Elytra finely maculate; 
maculae with a tendency to cluster along veins; costal margin alternate 
black and grey. 

Cephalic margin of vertex slightly concave with a small median 
notch; caudal margin straight, carinate; carina tangent to arc of 
pronotum. Frons almost perpendicular, broad, slightly concave 
between lateral margins and median carina. Clypeus carinate, very 
strongly retreating; in profile projecting beyond plane of frons. 
Mesonotum tricarinate, broadly concave between lateral carinae. 
Elytra strongly and suddenly dilated at shoulders; vein Sc; present; 
course of longitudinal veins lost apically; veins A; and A: sinuate 
before union. Hind tibiae bispinose. 

Anal flap of male short, somewhat rectangular. Claspers similar 
to auroriferum except dorsal spurs much stouter with different 
arrangement of apical subspurs; aedeagus with apical flap less ornate 
apically, dorsal process of bifurcate spurs evenly tapered, curved; 
lateral process shorter. 


Male holotype and female allotype from Tuxpan, Michoacan, 
10-5-41. (DeLong, Good, Caldwell, & Plummer.) 

In profile this species resembles sierrae Fowler, but the sides of the 
clypeus are not flattened and the pronotum is not strap-like. Except 
for the presence of a separate vein Sc; this species approached the 
Ulixes complex. 





EXPLANATION OF PLATE III 


Fic. 1. Plummerana isolata. Dorsal aspect of head and thorax. 2. Mesodema 
dubia. (Same as 1.) 3. Proteinissus bilimeki. (Same as 1.) 4. Proteinissus 
bilimeki var. nasutus. (Sameasl.) 5. Prothona punctata. (Sameasl.). 6. Pro- 
thona virida. (Same as 1.) 7. Prothona reticulata. (Same as 1.) 8. Prothona 
pentagonata. (Same as 1.) 9. Hysteropterum bistriatum. (Same as 1.) 10. 
Hysteropterum auroriferum. (Same as 1.) 10-a. Profile of head. 11. Hyster- 
opterum erratum. (Same as 1.) Il-a. Profile of head. 12. Hysteropterum 
acanthum. (Sameasl.) 13. Hysteropterum viridatum. (Sameas1.) 14. Hyster- 
opterum sepulchralis var. indentum. (Same as 1.) 14-a. Frontal aspect of head. 
15. Traxanellus bifus. (Same as 1.) 16. Ulixes perpendicularis. Dorsal aspect. 
17. Ulixes cassidotides Walker. Dorsal aspect. 18. Ulixes horizontalis. Dorsal 
aspect. 19. Delongana gigantia. Dorsal aspect. 
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Hysteropterum acanthum, n. sp. 
(Plate II, fig. 4, and Plate ITI, fig. 12) 


Length 4.7-5.3 mm. General color of male light yellow over all 
with indistinct black maculae. Female with head and thorax dark 
yellow washed with black; elytra grey, evenly maculate, sometimes 
washed with black from vein R across furcation of vein M onto 
the clavus. 

Vertex deeply transversely concave; cephalic margin gently 
concave near center with median carina of frons visible in this con- 
cavity; caudal margin concave, carinate. Frons elongate, median 
carina prominent. Clypeal structure and placement similar to 
erratum. Elytra shorter than in erratum, less acute apically. 

Anal flap of male elongate-oval. Bifurcate processes of aedeagus 
with ventral fork rudimentary or absent; lateral processes very long, 
tapered, with small spur about midlength. Claspers with dorsal 
spur elongate. Anal flap of female very long. Last ventral segment 
very broadly yet deeply concave. 


Male holotype and paratype, female allotype and paratype from 
Cuernavaca, Morelos, 1931, female paratypes from Xochitepec and 
Jiutepec, Morelos, 1934, (Plummer); one female paratype from Taxco, 
Guerrero, 9-9-39, (DeLong & Plummer); and one male paratype, 
Tepotzlan, Morelos, 9-11-41. (DeLong & Good.) 


Hysteropterum viridatum, n. sp. 
(Plate III, fig. 13) 


Length 6. mm. Basic color green, heavily washed with black 
on head and body. Elytra densely maculate, especially basad; 
maculae tending to cluster along veins; apical cells with large black 
maculae along apical margins. 

Vertex extremely concave; cephalic margin gently convex; caudal 
margin deeply concave, carinate. Surface of frons broadly undulent; 
median carina almost cristate. Clypeus continuing curve of frons. 
Pronotum extremely long. Mesonotum tricarinate; surface between 
carinae flat. Elytra gently bullate; three-fifths as broad as long, 
produced apically beyond claval area, rather acute apically. Last 
ventral segment of female concave caudad with center of concavity 
flat. 


Type female from Zamora, Michoacan, 10-2-41. (DeLong, Good, 
Caldwell, & Plummer.) 

The last four species, auroriferum, erratum, acanthum, and viridatum, 
are closely related to each other but form a divergent series from 
Hysteropterum. Auroriferum meets all the requirements of the genus 
except that the intermediate carinae are lacking from the frons. The 
last named species of this series does possess indications of intermediate 
carinae but has the head somewhat narrower than the thorax and has 
extremely elongate and somewhat acute elytra contrary to generic 
definition. 
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Genus Delongana 
Delongana, new genus 


Head very narrow. Vertex twice as broad as long. Frons slightly 
concavé; carinae scarcely visible, intermediate carinae far laterad. 
Clypeus gently deflexed, broadly inserted into frons, ecarinate. Cephalic 
margin of pronotum broadly rounded into a thin plate-like extension 
projecting over basal portion of vertex. Mesonotum as long as both 
vertex and pronotum, tricarinate. Elytra broad, angled at shoulders; 
basal third of costal margins concave-vertical, thickened, black; vena- 
tion finely reticulate; vein Sc; present; a spike-like hook present on 
under side just outside of clavus. Hind wingrudimentary. Prothoracic 
legs articulate cephalad to elytra. Hind tibiae bispinose. 

Named in honor of Dr. Dwight M. DeLong, who has collected and 
described many Homoptera from Mexico. 

Type: Delongana gigantia, n. sp. 


Delongana gigantia, n. sp. 
(Plate III, fig. 19) 


Length 9.5 mm., greatest width 7. mm. General color fuscous 
lightly washed with black. Costal margin caudad humeral angle 
alternate black and brown, margin from base to humeral angle 
shining black. Pygofers of female black. 

Vertex minutely diagonally striate; postocular area small. Pro- 
femora very broad apically. Clavus half as long as rest of elytra. 
Last ventral segment of female broadly concave caudad, penultimate 
segment broadly sinuate caudad. Anal flap elongate, triangular. 

Unique female type from Zumpango, Guerrero, 8-24-34. (Plummer.) 

This genus as represented by gigantia differs from any known related 
genera by the extremely small head in proportion to the rest of the 
body, the peculiar thickened formation of the basal costal margin, and 
the extremely fine reticulation of the elytra. The placement of the 
intermediate carinae of the frons close to the lateral carinae is also 
unique. 


Genus Traxus 


Traxus fulvus Metcalf 


The genus Traxus Metcalf as represented by the unique fulous* 
has more of a reclining frons rather than perpendicular; however, the 
strong transverse concavity of the frons and the unique insertion of 
the clypeus into it readily separates this genus from any known relative. 

Specimens from Hidalgo, Tamaulipas, 3-27-38, (Plummer) and 
Santa Engracia, Tamaulipas, 11-11-38, (Caldwell). 


Genus Traxanellus, new genus 


Vertex horizontal, produced before the eyes, deeply notched on 
cephalic margin, deeply concave toward median line, roughly striate. 
Frons with median carina only, somewhat pustulate along lateral 
margins, perpendicular except for portion produced to meet vertex. 


‘Jour. Elisha Mitchell Soc., 38: 139-230, pls. 38-70. 1923. 
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Clypeus almost horizontal, with median carina, projecting beyond 
plane of frons and appearing bulbose in profile. Pronotum broadly 
rounded cephalad, raised on cephalic margin, pustulate within. 
Mesonotum strongly bicarinate, with one tubercle laterally on either 
side, concave between carinae. Elytra somewhat angled at shoulders, 
distinctly less than twice as long as broad; apical margin steeply 
sloped from claval apex toward costal margin; clavus half as long as 
entire elytra; longitudinal venation evident basally, reticulate 
apically; separate Sc; absent. Hind wing a mere scale. Hind 
tibia trispinose. (The absence of a separate vein Sc; may place this 
genus and 7Traxus Metcalf in the tribe Jssini.) 

Type: Traxanellus bifus, n. sp. 


Traxanellus bifus, n. sp. 
(Plate II, figs. 10 and 10-a, Plate III, fig. 15) 

Length 5. mm. General color dark. Elytra grey with black 
streaks along the veins and black spots in bottom of the roughened 
areas of the membrane. 

Robust species. Entire body and elytra rugose. Characteristic 
vein in clavus absent, replaced by reticulate venation, apex of clavus 
strongly elevated. Anal flap of male short, ovate. Aedaegus with 
the more apical and dorsal projections bifid, latro-basal projections 
serrate basad, projecting perpendicular from aedeagus then right- 
angled toward base of aedeagus and tapered to long, slender apices. 

Male type from Km. 280, near Orizaba, Veracruz, 10-17-41. 
(DeLong, Good, Caldwell, & Plummer.) 

Superficially this species may be confused with Tylanira Ball from 
North America because each has a deeply notched vertex but the 
similarity goes no further. TJ ylanira represented by bifurcata Ball has 
a long frons with a very prominent median carina visible from above 
and two intermediate carinae, the clypeus ecarinate, the pronotum 
obtusely angled cephalad, the mesonotum tricarinate, the elytra angled 
at the shoulders, the clavus reaching almost to apex of the elytra, the 
characteristic Y vein prominent, and the hind tibiae quadrispinose. 
Traxanellus has none of these characters but does resemble Traxus 
Metcalf in general form of body and elytra. The aedeagus also points 
to a close relationship with Traxus fulvus Metcalf. 


Tribe Issini 


The tribe Jssini, in which the hind wings are present but narrow 
with the anal area either small or rudimentary and a separate vein Sc; 
is absent, seems to be a transitional group connecting the Hysteropterini 
with the Thioniini by inclusion of some forms with somewhat rudi- 
mentary wings and others with fully developed wings with fairly large 
anal folds. 

Genus Ulixes 

At present the genus Ulixes Stal seems to have several interpreta- 

tions as to its limitations. Melichar (1906) has defined Ulixes as 


having two spines on the hind tibiae. Fowler (19U4) gave the number 
as two to four, and Doering (1938) believes four to be the correct number. 
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While tibial armament is in itself a very poor generic character it may 
nevertheless be an indication and should stimulate search for more 
conclusive characters. 

Ulixes Stal represents two well defined groups. The first based on 
Stal’s meager definition limiting the frons perpendicular and the clypeus 
strongly inflexed is the group with the elytra definitely angled at the 
shoulders with vein Sc, forming a sharp line from which the costal 
margin is perpendicular or inflexed, vein Cu; definitely branched, 
hind wing well developed with strong venation, and hind tibiae with 
two spines. This group contains cassidoides Walker and marmoreus 
Stal. Fowler intimates that his synonomy of clypeatus Walker con- 
taining cassidoides, may be broken down into more species. 

The second group contains those species with face evenly curved 
in profile, (the clypeus may be horizontal but the face is retreating 
or curved and there is no sudden break in the plane of the frons and 
clypeus), elytra sloped to the shoulders and not strongly angled, costal 
margin not inflexed, hind wings not fully developed with veins not 
reaching apical margin, and hind tibiae with three to four spines. This 
group seems to include scutatus Walker and intermedius Fowler, the 
latter recognized by Fowler as possibly not congeneric with Ulixes, 
while Melichar recognized that both species were related and questioned 
their placement in Ulixes. 

Since there are two well defined groups it would seem proper to 
give each a subgeneric rating. Ulixes cassidoides Walker, the first 
described species that fits Ulixes Stal, should remain Ulixes Ulixes 
and for the second group represented by scutatus Walker I propose 
the subgenus Paralixes. 


Ulixes cassidoides Walker 
(Plate III, fig. 17) 
List Homop. Suppl., p. 86-87, 1858. 


Length 8. mm., width 6. mm. General color red-brown spotted 
over all with small black spots. 

Vertex twice as broad as long, slightly concave on cephalic margin, 
sunken along median line. Frons slightly concave; intermediate 
carinae scarcely visible; junction of frons and clypeus deeply notched. 
Clypeus almost horizontal, with median carina. Mesonotum with 
prominent lateral carinae; area between sunken; median carina 
scarcely visible. Elytra rugose; venation strongly raised. Hind 
wing almost as long and broad as elytra; venation strong. Hind 
tibiae with two spines. Anal flap of female long, narrow, slightly 
broadened basad, rounded apically. Last ventral segment broadly 
but shallowly concave caudad. 

Records from Mexico include Teapa, Tabasco; and Aytoic, Jalapa, 
and Orizaba, Veracruz. The unique female in this collection is from 
Orizaba, Veracruz, 10-8-41. (DeLong, Good, Caldwell, & Plummer.) 


Ulixes marmoreus Stal 
Stett. Ent. Zeit., 22: 150, 1861. 
Melichar (fig. 49, p. 220, 1906) shows this species to be distinct 
from the cassidoides complex by having the profile of the head radically 
different and the clypeus ecarinate. 
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Ulixes (Paralixes) scutatus Walker 
Ins. Saund. Homopt., p. 44, 1858. 


Length 7.5 mm., width 5.5 mm. Grey-brown in color, heavily 
marked with black. Face retreating with frons rounded under; 
evenly curved in profile. Vertex gently rounded on cephalic margin. 
Elytra venation coarse. Hind wing small, elongate. 

Recorded from Mexico and the United States. The unique female 
from the Chiricahua Mts., Arizona (Knull) that I have examined 
compares well in cephalic characters with the drawings of scutatus 
Walker by Doering (figs. 1-2, p. 530, 1938). 


Ulixes (Paralixes) intermedius Fowler (1904) 


From the drawings in the Biologia (pl. 12, figs. 3, 3a, and 4) it may 
be seen that intermedius belongs in this subgenus by having the face 
evenly curved in profile and the elytra sloped to the shoulders. The 
anal flap of the male appears broad basad with the apex flat except for 
a notch on either side of the center. The claspers appear to have the 
dorsal spur arising far caudad. Doering (p. 452, 1938) gives the follow- 
ing in the key concerning the separation of intermedius from scutatus: 
“Head longer; tegmina obtuse at apex; frons and clypeus gradually 
rounded under head.’ Recorded from Ciudad, Durango, (Forrer) 
and somewhere in the Sierre Madre Mts. (Ball). 


Ulixes (Paralixes) perpendicularis, n. sp. 
(Plate II, figs. 11 and 1l-a, Plate III, fig. 16) 


Length 7.-8. mm., width 6. mm. Light yellow-tan lightly 
washed with dark brown. Legs and face fuscous mottled with 
black. 

Face almost perpendicular; clypeus slightly inflexed, continuing 
curve of frons. Vertex twice as broad as median length, slightly 
concave on cephalic margin, deeply concave on caudal margin. 
Elytra with relative dense reticulation; membrane translucent, 
minutely roughened. Hind wings small, reaching to about union 
of first and second anal vein of elytra; venation not evident apically. 
Hind tibiae quadrispinose. 

Anal flap of male broadly oval. Aedeagus with two pair dorsal 
processes; more apical pair short, simple; more basal pair serrate 
basad, thence abruptly bent cephalad and continued cephalad 
and laterad as long slender processes. Claspers with dorsal spur 
arising far caudad. 

Male holotype and five paratypes from near Victoria, Tamaulipas, 
3-21-39, on oak. (Plummer.) 

Separate from intermedius by the less retreating face and much 
narrowed anal flap of the male. 


Ulixes (Paralixes) horizontalis, n. sp. 
(Plate III, fig. 18) 


Length 6. mm., width 5. mm. Face brown, edged with black 
band in which are large white spots. Vertex black with minute 
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brown spots. Pronotum grey washed with brown, lined with white 
pits on cephalic margin. Mesonotum between lateral carinae 
mostly black; outside of carinae black, mottled with brown. Elytra 
almost clear with brown spots along veins and a few large black 
spots between anal angle and vein M giving a maculate appearance. 
Face retreating; frons scarcely narrowed between the eyes, 
median carina fading toward clypeus. Clypeus curved, horizontal, 
carinate basad. Vertex concave between the eyes; slightly notched 
cephalad. Cephalic margin of pronotum produced into vertex 
past center of the eyes. Median carina of mesonotum faint. Venter 
of thorax with heavy plate arising from mesothorax (?) just behind 
prothoracic shield and extending ventrad below margin of elytra 
then bent caudad and horizontal. (This would seem to serve as a 
guide for the fore and middle legs and prevent the legs in their forward 
movement from catching in the elytra.) Elytra very broad at 
humeral angle, rather horizontal; clavus elongate; veins coarse; 
areoles with many imperfect, transverse white veinlets. Hind 
wings narrow basad, expanded apically; venation indistinct. Hind 
tibiae with three distinct spines and a basal fourth scarcely developed 
on one. Last ventral female segment deeply concave caudad. 
Unique female type from Las Casca, Chiapas, 6-14-26. (Dampf.) 
This is evidently a highly adaptive species able to squeeze within 
a leaf sheath or under bark. 


Genus Tylana 


The genus Tylana Stal (subgenus Tylana) seems to be characterized 
by having the head narrower than the thorax; frons tricarinate; body 
flattened from the sides; elytra vertical, truncate apically with the 
clavus almost reaching to the apex; and hind tibiae bispinose. 

Melichar (1906) has included two species from the Americas, 
ustulata Uhler® from North America and ustutipunctata Uhler® from 
Mexico and is not entirely satisfied that either species belongs here. 
The writer is not familiar with either species. 


Genus Proteinissus 


Proteinissus Fowler is characterized by the elongate-oval form; 
elongate vertex produced cephalad; frons with intermediate carinae; 
elytra pellucid with few cross-veins; claval suture indistinct and not 
reaching to the sutural margin; hind wing elongate, narrow, unde- 
veloped; and hind tibia usually trispinose, sometimes quadrispinose. 


Proteinissus bilimeki Fowler (1904) 
(Plate II, fig. 6, Plate III, fig. 3) 


Length 6.-7.mm. General color uniformly light fuscous sprinkled 
with small black spots; these spots indistinct or lacking on elytra 
between vein M and dorsal margin. 

Vertex produced, rounded apically, caudal margin scarcely notched. 
Elytra very vitreous. Hind tibiae with three spines. (Out of thirty 


5Bull. U. S. Geol. Surv., 1: 354-355, 1876. 
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specimens one has four on one tibia and three on the other and one 
has both tibiae quadrispinose.) 

Anal flap of male gradually narrowed apically. Aedeagus with 
paired apical processes straight, enlarged basally; lateral processes 
rather straight, projecting toward base of aedeagus. Claspers 
omitting dorsal spurs about as long as broad. Anal flap of female 
long, slender. Last ventral segment broadly concave caudad. 


Male allotype and paratypes from Mexico, D. F., 11-24-38. (Cald- 
well.) Paratype from Chapultepec Heights, D. F., 11-16-26. (Dampf.) 
Many females from Cuernavaca, Morelos, 12-3-33, (Plummer), and 
Km. 18 Toluca Road, 11-24-38. (Caldwell.) 

These specimens compare well with the descriptions and figures 
in the Biologia. The records include Guadalajara, Jalisco, and 
Cuernavaca, Morelos, for the two female specimens. The allotype 
male selected has four spurs on one tibia and three on the other in 
order to tie the holotype and allotype together since most specimens 
have trispinose tibiae contrary to the type. 


Proteinissus bilimeki var. maculatus, new variety 


Length, male 5.-5.5 mm., female 5.7-6. mm. General color 
dark brown heavily sprinkled with small black maculae. Form 
shorter, more compact than bilimeki bilimeki, male genitalia appearing 
the same. Last ventral segment of female broadly concave caudad 
with center of cavity slightly convex. 

Male holotype, five paratypes, female allotype, and paratype from 
Rio Frio, Puebla, 10-18-41. (DeLong, Good, Caldwell, & Plummer.) 
One male paratype from Cuernavaca, Morelos, 10-21-41. (DeLong 
& Good.) 

Distinguished by the small size and dark and maculate appearance. 


Proteinissus bilimeki var. nasutus, new variety 
(Plate III, fig. 4) 

Length 5.7-6. mm. General color grey sprinkled with very 
small but prominent black maculae. 

Vertex almost three times as long as broad, about as long as 
pronotum and mesonotum together. Cephalic portion of pronotum 
narrow. Entire appearance distinctly more elongate and narrower 
than variety bilimeki or maculatus. Aedeagus of male with lateral 
projections heavier, more curved than in bilimeki bilimeki. 

Male holotype and two paratypes from Tehuacan, Puebla, Km. 
277, 10-17-41, and two paratypes from Orizaba, Veracruz, Km. 280, 
10-17-41. (DeLong, Good, Caldwell, & Plummer.) The two new 
varieties. were taken in an oak-pine-grass habitat near the state lines. 


Genus Plummerana new genus 


Vertex greatly produced cephalad. Frons carinate laterally, with 
prominent median carina. Clypeus with median carina. Pronotum 
greatly produced. Elytra elongate, parchment-like; all veins highly 
raised; claval suture distinct, almost as long as elytra. Hind wing 
almost as long as elytra; venation strongly developed. Hind tibiae 
trispinose. 
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Related to Proteinissus but separated by having a longer head, 
frons with only a median carina, claval suture distinct and reaching 
to margin of elytra, and hind wing fully developed. Named in honor 
of Dr. Charles C. Plummer, who has collected and described many 
Homoptera from Mexico. 

Type: Plummerana isolata, n. sp. 


Plummerana isolata, n. sp. 
(Plate II, fig. 7, Plate III, fig. 1) 
Length over all 6. mm.; vertex 1.9mm. Dark fuscous with small 
black maculae over all and especially dense on head and thorax. 
Vertex about four times as long as broad, slightly spatulate, with 
prominent median carina. Frons with lateral margins sinuate, with 
very prominent median carina. Pronotum trough-like, gently 
concave on apical margin. Elytra with few cross-veins; costal 
margin inflexed or slightly indented at midlength. Anal flap of 
male elongate, narrowed. Aedeagus deeply sulcate dorsad; apical 
projections short; lateral processes very long. 


Male holotype from Tehuacan, Puebla, Km. 277, 10-17-41. 
(DeLong, Good, Caldwell, & Plummer.) 


Female allotype differing from male as follows: 


Length over all 6.2 mm., vertex 1.7 mm. Grey over all; maculae 
very indistinct on elytra, not present on basal half above costal 
area. Longitudinal veins darkened for a short space between apex 
of clavus and costal margin; claval area darkened, especially inside 
of ‘‘Y’’ vein. Vertex shorter, median frontal carina cristate apically, 
surface of pronotum flat, elytra with costa decidedly concave opposite 
furcation of veins Sc. and Rs, cross-veins fewer in number, and all 
veins less prominent. 


This allotype taken at Km. 17, Toluca Road, D. F., 7-11-34, 
(Plummer), may not be the mate to the holotype male but may be a 
different species. 


Genus Prothona new genus 


General form broadly oval. Vertex longer than broad, with median 
carina. Frons usually with three inner carinae, median one strongly 
raised. Pronotum produced cephalad, carinate on cephalic margin. 
Mesonotum tricarinate; lateral carinae very short. Elytra broadest 
subapically, thickened; longitudinal veins prominent; vein Cu, abruptly 
bent away from apex of clavus and approaches branch of vein M near 
caudal margin of elytra. Hind wing with well developed anal fold. 
Hind tibia trispinose. 

Type: Prothona punctata, n. sp. 


Prothona punctata, n. sp. 
(Plate II, fig. 8, Plate III, fig. 5) 
Length 5.2 mm. General color light grey densely sprinkled 
with small black maculae; sides of head and abdominal venter green. 
Vertex narrow, sharply rounded cephalad. Intermediate carinae 
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of frons scarcely visible. Elytra with practically no cross-veins. 

Anal flap of male broadened basad, narrowed in apical half. Aedeagus 

with a pair subapical processes short, curved; lateral processes 

stout, elongate. 

Male holotype, Mexico, D. F., 9-13-39. (DeLong.) One paratype, 
Santa Rosa, D. F., 5-21-35, and one, Deserto de los Leones, D. F., 
9-2-34. (Plummer.) 


Prothona pentagonata, n. sp. 
(Plate III, fig. 8) 


Length 5. mm. General color light grey with elytra lightly 
sprinkled with minute maculae. Frons black with carinae and 
lateral pits brown. Clypeus brown. Vertex and thorax brown, 
heavily marked with black blotches. Hind wings blackened. 

Vertex almost as broad as long, pentagonal; median carina almost 
obsolete. Frons with all carinae prominent. Elytra with few 
prominent cross-veins. Abdominal apex mutilated, sex undetermined. 


Holotype Puebla Road, Km. 40, 8-23-35. (Plummer.) 


Prothona virida, n. sp. 
(Plate II, fig. 9, Plate III, fig. 6) 


Length 5.3mm. General color of head and body green maculate 
with black. Elytra light grey sprinkled with small black maculae 
except for large area extending from costal margin across furcation 
of veins Sc. and Rs and furcation of vein M to claval suture, and a 
small area outside of and almost at apex of the clavus. Hind wing 
dark with light area basad on costa extending half way across wing. 

Vertex broad, elongate, broadly rounded cephalad; median 
carina prominent. Carinae of frons prominent. Elytra with few 
cross-veins. Anal flap of male more elongate than in punctata and 
less enlarged basad. Aedeagus with lateral processes _ slender, 
elongate. Clasper with large broadly rounded apex. 

Male holotype from Tehuacan, Puebla, Km. 277, 10-17-41. 
(DeLong, Good, Caldwell, & Plummer.) 


Prothona reticulata, n. sp. 
(Plate III, fig. 7) 

Length 6. mm. General color red-brown. Frons with base of 
carinae polished ivory. Elytra indistinctly and sparingly punctate; 
with ivory white irregular areas spreading from the cross-veins and 
along the clavus. 

Vertex narrow, elongate, sharply rounded cephalad, with very 
prominent median carina. Frons with intermediate carinae almost 
obsolete. Elytra elongate, slightly angled at shoulder; venation 
reticulate with many cross-veins making the definite apical termina- 
tion of longitudinal veins indistinct. Anal flap of female very long, 
slender, pubescent. Last ventral segment very broadly concave 
caudad. 

Holotype female from Rio Frio, Puebla, Km. 55, elevation 10000 
ft., 10-7-41. (DeLong, Good, Caldwell, & Plummer.) 
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Genus Colpoptera 


The genus Colpoptera Burmeister is characterized by the large 
eyes, small pronotum, large mesonotum, elytra narrowed in the apical 
half, hind wing fully developed with large anal fold, and hind tibia 
unispinose. 

From the specific description of each species it is practically impos- 
sible to accurately place either sinuata Burmeister or marginalis 
Burmeister. Fowler (Pl. 12, figs. 32, 32a, 1904) has illustrated his 
interpretation of sinuata and Metcalf has figured marginalis. There 
are no specimens in this collection with a dark stigmal spot as given 
by Burmeister for simuata: however, there are several dark species 
with a hyaline stigmal spot. These forms may contain marginalis 
but the writer agrees with Metcalf (Pl. 3, 1923) who has shown in his 
illustration that the apex of the elytra is broadly rounded or truncate 
and not acute. Surely Burmeister would have noted such a character 
as acute elytra in his generic description if such would have been present. 
Segregation of the described species by the process of elimination is 
further complicated in that probably a low per cent of existing species 
is known. The original descriptions are given.® 


Colpoptera sinuata Burm. 


“Fusca, elytris ad marginem plaga fasciali fusco-nigra. Long 
4 epee, ete 


Colpoptera marginalis Burm. 


“Fusco-ferruginea, elytris ad sinum plaga marginali hyalina. Long 
-?? eae. 


Colpoptera rotunda n. sp. 
(Plate IV, fig. 1) 


Length 6.2 mm. Light fuscous species with hind wing darkened 
apically giving the translucent elytra the appearance of dark apices. 
Vertex twice as broad as long, cephalic margin even with cephalic 
margin of the eyes; margins next to either eye highly elevated. 
Elytra perfectly rounded apically. Anal flap of male notched 
before apical third which is bent ventrad. Aedeagus with apical 
process long, heavy, evenly curved cephalad; post apical process 
short; no ventral process present. 

Unique male holotype, Peto, Yucatan, 8-9-25. (Dampf.) 


Colpoptéra albavenosa, n. sp. 
(Plate IV, fig. 2) 


Length 6.5-6.8 mm. Light yellow species; elytra slightly fuscate 
caudad to stigmal area. Cross-veins broadly ivory in basal half of 
elytra and in claval area. Hind wing dark apically. Cephalic 
margin of vertex slightly cephalad to eyes. Elytra broadly rounded 
apically. Anal flap of male narrow, almost straight in lateral aspect. 


6Handbuch der Ent. 3 Abt., 1: 155-156, 1835. 
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Dorsal projecting aedeagal processes straight, subequal in length; 
ventral processes present. Claspers narrow, elongate basad. 


Male holotype and paratype from Tamazunchale, San Luis Potosi, 
8-28-39. (F. M. & D. M. DeLong.) 


Colpoptera acutata, n. sp. 
(Plate IV, figs. 3 and 3-a) 


Length 6.5-6.8 mm. Red-brown species with stigmal spot 
scarcely present; apices of elytra slightly smoked; under wings dark 
apically. Frons with a row of white spots along lateral margins; 
this area sometimes fumate. Pronotum with median carina in 
caudal half; a sharply impressed point on either side carina rather 
cephalad. Entire elytra rather narrow, very acute apically. Anal 
flap of male narrow, sinuate in lateral aspect. Caudal aedeagal 
process shorter than cephalic; ventral process short, stout. Claspers 
angulate, dorsal spur long, stout. Last ventral segment of female 
triangularly produced caudad, rounded apically. 


Male holotype, paratype, and female allotype from Tehuantepec, 
Oaxaca, 10-13-41. (DeLong, Good, Caldwell, & Plummer.) 


Colpoptera stigmata, n. sp. 
(Plate IV, fig. 8) 


Length 6.7 mm. Fuscous species with extremely large, hyaline 
stigmal spot. Elytra fuscous basad with a large hyaline area just 
caudad followed by a very dark rather narrow costal area before the 
enlarged stigmal spot. A narrow fumate strip present caudad to 
stigma fading toward apices of elytra. Cross-veins in center of elytra 
and for entire claval area whitish. Hind wing brown, darkening 
apically. Abdominal venter deep brown mottled with light. Elytra 
short, broadly rounded apically. Last ventral segment of female 
with small rounded projection in center of caudal margin. 


Holotype female from Hermosilla, Sonora, 2-20-35. (Dampf.) 


Colpoptera nigridorsa, n. sp. 
(Plate IV, figs. 4 and 4-a) 


Length, male 6.1 mm., female 6.7-7. mm. Dark colored species 
with very shallow but elongate stigmal area. Frons with a series 
of ivory spots along either lateral margin becoming strongest basad. 
Pronotum with median carina lighter than rest of area. Mesonotum 
with median tablet black and a black spot far latrad on either side. 











EXPLANATION OF PLATE IV 

Fic. 1. Colpoptera rotunda. Later aspect of male genitalia. 2. Colpoptera 
albavenosa. (Same as 1.) 3. Colpoptera acutata. (Same as 1.) 3-a. Last 
ventral segment of female. 4. Colpoptera nigridorsa. (Same as 1.) 4-a. Last 
ventral segment of female. 5. Colpoptera carinata. (Same asl.) 6. Colpoptera 
bifurcata. (Same as 1.) 6-a. Last ventral segment of female. 7. Colpoptera 
elongata. (Same as 1.) 7-a. Last ventral segment of female. 8. Colpoptera 
stigmata. Last ventral segment of female. 9. Thionia obtusa Melichar. (Same 
as 1.) 10. Picumna subrotundata Fowler. (Same as 1.) 10-a. Ventral aspect of 
aedeagus. 11. Picumna subovata. (Sameas1.) ll-a. Ventral aspect of aedeagus. 
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Elytra deep brown to blackish; sutural margin and claval vein light. 
Median carina of frons very prominent. Lateral margins of vertex 
highly elevated. Elytra elongate, acute apically; this is more pro- 
nounced in the female. Anal flap of male with ventral margin nar- 
rowed in basal two-thirds, gradually acute apically in profile. More 
basal aedeagal process short; more apical process elongate, brokenly 
curved cephalad; ventral process long, slender. Claspers short, 
broad. Last ventral segment of female bluntly obtusely angled 
caudad. 

Male holotype and female allotype from Jiutepec, Morelos, 9-6-39. 
(DeLong & Plummer.) Female paratype from Taxco, Guerrero, 
Km. 150, 10-26-41. (DeLong & Good.) 

The male genitalia of this species is very close to the illustration of 
marginalis by Metcalf; however the shape of the elytra is radically 
different. 


Colpoptera carinata, n. sp. 
(Plate IV, fig. 5) 


Length 6.7 mm. Dark fuscous species with rather narrow stigmal 
area. Frons dark brown with all carinae broadly yellow, a row of 
prominent white spots present along lateral margins. Elytra black 
on costal margin just before stigmal area. Cross-veins broadly 
whitish before narrowed apical portion of elytra. Prothorax deeply 
impressed just caudad to median of cephalic margin. Central tablet 
of mesonotum highly carinate cephalad. Elytra rather acute apically. 

Anal flap of male, in lateral aspect, with round thumb-like projection 
on ventral margin before apex; apex broadly rounded. More apical 
aedeagal process very slender; more basal process long, heavy; 
ventral process short, stout. Claspers elongate beyond dorsal spur. 


Male holotype, Guanajuanto. (Dampf.) 


Colpoptera bifurcata, n. sp. 
(Plate IV, figs. 6 and 6-a) 


Length 6.8-7. mm. Large dark species with broad, deep stigmal 
spot. Frons, vertex, and pronotum lighter than rest of insect. 
Mesonotum and elytra dark brown to black. Stigmal area out- 
standing; a small inconspicuous hyaline area present sometimes at 
tip of clavus. Elytra fumate to black apically. Hind wing black. 

Vertex more than twice as broad as long, shorter than pronotum. 
Elytra broad, not especially narrowed, with broadly rounded apex. 
Anal flap of male, in lateral aspect, deeply notched near apex forming 
two subequal lobes. Aedeagus strongly curved; cephalic processes 
subequal in length and form; ventral process very long, slender, 
appressed to venter of aedeagus. Claspers with dorsal spur far 
caudad. Last ventral segment of female with narrow elongate 
projection forming inner third of caudal margin. 

Male holotype, female allotype, and paratypes of both sexes from 
Jesus Carranza, Veracruz, 10-14-41, paratypes from Suchilapa, Oaxaca, 
10-11-41. (DeLong, Good, Caldwell, & Plummer.) 

One female from Hermosillo, Sonora, 2-20-25. (Dampf.) 
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In form of elytra and coloration this species approaches Metcalf’s 
marginalis but the genitalia is different. 


Colpoptera elongata, n. sp. 
(Plate IV, figs. 7 and 7-a) 


Length 7.-7.5 mm. Dark fuscous elongate species with large 
stigmal area sharply defined caudad. Head and pronotum light 
yellow. Elytra dark fuscous with costal and sutural margins lighter 
than area between; very fumate apically; large hyaline spot present 
at apex of clavus. 

Median carina of frons and mesonotum prominent. Elytra long, 
not especially narrowed behind stigmal spot; apex rounded. Anal flap 
of male elongate, straight, broadened before apex on ventral margins. 
More apical aedeagal process short, straight; more basal process very 
elongate; no ventral process present. Claspers somewhat elongate 
apically. Last ventral segment of female with short rounded pro- 
jection in center of caudal margin. 


Holotype male from Vergel, Chiapas, 6-13-35, allotype female, 
same locality, 6-5-35, and male paratype from Finca Belem, Chiapas, 
3-2-39. (Dampf.) 

The elytra in this species approaches Neocolpoptera Dozier from 
Puerto Rico in form; however the vertex and pronotum are typical of 
Colpo ptera. 


Tribe Thioniini 


The tribe Thioniini is separated from the other Issidae by the 
presence of a very large anal fold in the hind wing with a distinct incision 
at the suture. 


Genus Thionia 


The genus Thionia is usually separated from its relatives by the 
simple median carina of the frons and clypeus, the vein Cu, not branched, 
and hind tibia bispinose. Ten species of Thionia have been recorded 
from Mexico with a high probability of many more occurring in that 
country. Metcalf (1923) has stated that the chrotic characters are 
hard to define. In the collection before me are nine separate and 
distinct species of which I am only able to place two with any degree 
of certainty, two coincide with the description and drawings of soluta 
Fowler from Panama, one could be longipennis Spinola from Brazil, 
and rest appear to be undescribed. 


Thionia obtusa Melichar (1906) 
(Plate IV, fig. 9) 


Length 5.-6. mm. Color variable from light fuscous to dark, 
sometimes heavily marked with black. Usually with a spot laterad 
on either margin of mesonotum and a black spot or elongate dash in 
claval areas. Frons in all specimens punctate and variegate with 
black, especially outside of intermediate carinae. Vertex usually 
with two black spots. 

Vertex broader than long, slightly pentagonal, with median 
groove. Frons longer than broad, intermediate carinae forming an 
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oval. Pronotum subequal in length to vertex, rounded cephalad. 
Mesonotum with only indistinct lateral carinae. Elytra short, oval, 
costal margin broadened at midlength. 

Anal flap of male elongate, gradually narrowed in profile. 
Aedeagus with a pair small lunate plates apically; a pair of elongate 
processes emerging laterad and ventrad and curved cephalad. Claspers 
with apical margin straight from dorsal spur to heel. Last ventral 
segment of female practically straight caudad. 


This species agrees fairly well with obtusa Melichar except for length. 
Most of the females approach 6. mm. instead of 5. mm. Specimens 
of both sexes from the states of Morelos, Jalisco, and Michoacan, in 
October, 1941. (DeLong, Good, Caldwell, & Plummer.) The allotype 
male is from Jalisco near Guadalajara. 


Thionia naso Fowler (1904) 


Length 8.mm. Testaceous brown variegate with black, especially 
on head and thorax. Head produced before the eyes making the 
vertex much longer than broad and acute apically. Last ventral 
segment of female produced caudad into a blunt tooth. 

One female from 12 miles south of Jacala, Hidalgo, 9-26-41. 
(DeLong, Good, & Caldwell.) 


Genus Picumna 


The genus Picumna is usually separated from the other Thioniini 
by the presence of four or more spines on the hind tibia; however, some 
specimens have three spines and sometimes only two are present. The 
elytra probably furnish the most convenient character by being held 
more horizontal than in Thionia giving the genus a characteristic 
appearance and the vein Cu; is branched. 


Picumna ovatipennis Walker 
List Homopt. Suppl., p. 88, 1858. 


Length 6.-7. mm. Fuscous species heavily marked with black. 
Frons irrorate with black, darker basad. Vertex black cephalad 
and laterad with two black dashes laterad and caudad; lateral margins 
green, especially caudad. Pronotum green, usually with a pair 
of black spots. Mesonotum greenish with two heavy black dashes 
inside lateral carinae, sometimes central tablet entirely black. Elytra 
with hyaline area along costal margin just cephalad center; with 
hyaline and fuscous areas just caudad center and sometimes apically. 

Frons much narrowed basad. Vertex appearing slightly longer 
than broad, deeply transversely concave, sharply rounded cephalad, 
sharply notched caudad. Pronotum short, acute cephalad. Meso- 
notum large, lateral carinae prominent, united cephalad by prominent 
transverse carina. Elytra elongate. 

Anal flap of male extremely long, slender in lateral aspect. 
Aedeagus elongate with two large, heavy hooked spurs apically; 
latero-ventral processes long, slender. Claspers almost flat apically. 
Last ventral segment of female with small rectangular projection 
caudad. 
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Two males and one female from Fortin, Veracruz, 10—-9-41. 
(DeLong, Good, Caldwell, & Plummer.) 


Picumna subrotundata Fowler (1906) 
(Plate IV, figs. 10 and 10-a) 


Length 4.5-5.5 mm. Black testaceous species with two black 
transverse stripes across the elytra leaving the basal, central, and 
apical areas fuscous to hyaline. Sometimes these fuscous bands are 
interrupted and flecked with black. 

Frons elongate, slightly narrowed between eyes. Vertex slightly | 
broader than long, slightly rounded on cephalic margin; broadly yet 
somewhat sharply concave caudad. Pronotum shorter than vertex, 
with median carina. Mesonotum indistinctly tricarinate. Elytra 
short, broadly ovate. 

Anal flap of male elongate, slender in lateral aspect. Aedeagus 
with a pair of apical processes strongly curved, very prominent in 
ventral aspect; latro-ventral processes long, simple. Claspers 
elongate apically. Last ventral segment of female produced into 
small blunt tooth caudad. 

Male and female specimens from Zitacurao and Tuxpan, Michoacan, 
October, 1941. (DeLong, Good, Caldwell, & Plummer.) Darker 
examples of both sexes from Taxco, Guerrero, 9-9-39, (Delong & 
Plummer), and two females from Jiutepec, Morelos, 8-25-34. (Plum- 
mer.) The male allotype is from Tuxpan. 

















Picumna subovata, n. sp. 
(Plate IV, figs. 11 and 11-a) 


Length 5.-5.5 mm. Fuscous species heavily marked with black. 
Frons dark, irrorate, with large black spots outside of intermediate 
carinae. Vertex black with light design of the ‘‘fleurs-de-lis” in 
center. Pronotum dark with prominent light median carina. Meso- 
notum with central tablet usually dark with median light stripe; 
sometimes just black inside lateral carinae. Elytra usually dark 
with large hyaline or fuscous area near middle of costal margin 
sometimes extending brokenly across entire surface; with small 
fuscous areas apically and basally. 

Frons narrowed basad, with strong median carina. Vertex 
broader than long, deeply transversely concave; broadly rounded 
cephalad; sharply notched caudad. Pronotum well produced 
cephalad, not especially acute; subequal in length to vertex. 
Mesonotum weakly tricarinate. Elytra short, ovate, not as flared 
or bullate as in subrotundata. 

Anal flap of male short, thin in lateral aspect; broad, concave 
apically in dorsal aspect. Aedeagus with small, slender apical 
processes scarcely hooked; latro-ventral processes short, rather 
stout. Claspers flattened apically similar to ovatipennis. Last 
ventral segment of female with very small bulge in center of caudal 
margin, a broad wrinkle present across base of this production. 

Male holotype, female allotype, and male paratype from Taxco, 
Guerrero, Km. 150, 10-26-41. (DeLong & Good.) Male paratype 
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from. Cuernavaca, Morelos, 9-8-39, and female paratype, Taxco, 
Guerrero, 9-9-39. (DeLong & Plummer.) One female paratype, 
Taxco, Guerrero, 7-6-35. (Plummer.) 

Due to the small size and markings this species may be confused 
with subrotundata Fowler but the vertex is narrower, more concave, and 
more rounded cephalad. The general shape is near ovatipennis Walker 
but it is a much smaller species with less elongate frons and different 
markings. From either species it is readily separated by the distinct 
genitalia of both sexes. 


Picumna venosa Fowler (1904) 


This species seems to be mostly fuscous with a few dark markings 
especially along the veins. The head is broad and the vertex is broader 
than long. The last ventral segment of the female is slightly produced 
in the middle. One female in this collection tentatively belongs to this 
species since it meets all the general requirements and does have the 
last ventral segment slightly produced caudad. 

The allotype female was collected somewhere in the Sierre Madre 
Mts. (Ball). Specimen in this collection is from Acapulco, Guerrero, 
10-24-41. (DeLong and Good.) 


Picumna varians Stal’ 


As figured by Melichar (p. 291, fig. 69, 1906) has an elongate vertex 
with two prominent ‘‘S’’ shaped dashes in the latero-cephalic margins. 


Picumna mexicana Stal’ 


Is described as having the vertex two times as broad as long and is a 
large species measuring 6.-7. mm. I have seen neither species. 
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TAXONOMIC VALUE OF MALE GENITALIA IN 
SPHECOID HYMENOPTERA 


WILLIAM DONALD MURRAY, 
124 Nottingham Road, Columbus, Ohio 


There has been a gradual shift of the characters employed by 
taxonomists in classifying the genera and species of the superfamily 
Sphecoidea. The earliest workers, as Linné in the 1750’s and 1760's, 
used characters which could be seen easily with the naked eye, while 
later workers, as F. Smith and E. T. Cresson in the 1850’s and 1860’s, 
often used structures and body markings which required the aid of a 
hand lens for observation. Near the close of the 1800’s, Kohl began 
the use of characters which made essential a minute observation of all 
external parts, with a fair amount of magnification. There has been 
little change in methods used by Sphecoid taxonomists since Kohl’s time. 

Special mention should be made of the work of Cameron (1888). 
This investigator noted that the male genitalia in the Sphecoidea fre- 
quently exhibited specific differences. Realizing the difficulties involved 
in verbal descriptions of these complicated structures, he took to the 
medium of drawings to illustrate them. Concerning the male genitalia, 
Cameron stated: ‘‘When they do differ their form affords most valuable 
aid in discriminating the species; and in my opinion they should be 
figured wherever possible.’’ Unfortunately, almost no subsequent 
worker in the Sphecoidea has followed this suggestion consistently. It 
is true that some authors have published occasional figures of the male 
genitalia of certain species, but these figures have been prepared pri- 
marily to illustrate these parts for a given species rather than to aid in 
the separation of one species from another. 

There are several possible reasons why Hymenopterists have been 
slow in adopting the use of genitalia in their taxonomic investigations. 
Pérez (1894) emphasized that the genitalia are very complicated and 
are more subject to variation than simpler structures. This may have 
discouraged some from making thorough, careful investigations of 
them, since differences which were noted may have been considered as 
intra-specific variations. The writer (1940) found that in Podalonia 
variations did occur in the genitalia, but the specific differences were so 
distinct that these variations were of little consequence. 

Undoubtedly some Hymenopterists have failed to note useful dis- 
tinguishing characteristics in the genitalia due to improper techniques, 
and have consequently reached the conclusion that these structures 
are of little taxonomic value. Dried mounts on points are of little use 
for investigative purposes, since it is impossible to move parts in order 
to obtain unobstructed views of other parts, and, further, certain 
important structures may be almost or quite invisible on dried, heavily 
pigmented specimens. Specimens on slides can be viewed at certain 
angles only. It is impossible to obtain, with equal clarity, dorsal, 
ventral, lateral and posterior views of the distal lobe of the aedeagus 


121 














122 Annals Entomological Society of America {Vol. XXXVIII, 


when the specimen is on a slide, and any or all of these views may be 
essential in correctly interpreting a given species. In the best method 
known to the writer, the genitalia are cleared somewhat, if necessary, 
then placed in glycerine in a small vial which is placed on the pin with 
the specimen. For purposes of observation, the genitalia are placed in 
a small dish in glycerine or distilled water. They may be viewed at any 
angle, and, being soft, can be spread out so that previously poorly 
exposed parts can be seen easily. This method, fully described by 
DeLong and Davidson (1937), was developed by DeLong more than 
twenty years ago for use in leafhopper studies. 

A third reason why taxonomists in the Hymenoptera have not 
generally recognized the importance of the male genitalia may have been 
due to a failure to perceive structures properly. Investigators in the 
field of vision have found that a given object may be perceived quite 
differently by different persons, and also that the skill of accurate 
perception may be greatly improved through training (Renshaw, 1940). 

In taxonomic investigations in the Sphecoidea, all parts of the gen- 
italia are potentially useful, though they are not necessarily of equal 
value. Dow (1943) found that the parameres were slightly different 
among several closely related species of Chlorion, but because of the 
difficulties involved in obtaining exactly the same angle of observation, 
and because of individual variations, he concluded that these structures 
were not satisfactory to use. Many investigators in the past have 
shown merely a dorsal view of the genitalia. The most important parts 
of the aedeagus and volsella are usually hidden in this view, and the 
only parts shown at all well are the parameres. Therefore, most draw- 
ings showing a dorsal view only will probably be of little aid to future 
investigators. A ventral view of the entire genital apparatus is 
extremely important, since many of the parts are shown clearly and at 
a good angle. In interpretation, care must be taken that the same 
angle of observation is used for the same parts in the different spec- 
imens. In Chlorion, and undoubtedly in many other genera in the 
Sphecoidea, a lateral view of the distal lobe of the aedeagus appears to 
offer a clearer, more positive means of separation of the species than 
any other single morphological character. 

Dow (1943) concluded from a study of the genitalia of Chlorion 
auripes Fern., C. elegans (Smith), C. harrisi Fern., and C. bruneri Fern. 
that these structures were of little use in the separation of these species. 
Because some readers may have concluded from Dow’s paper that 
genitalia studies might not be important in many Sphecoidean genera, 
the present paper was prepared to emphasize the taxonomic value of 
these parts. Plate I shows a lateral view of the distal lobe of the 
aedeagus of several species of Chlorion. The writer has found that slight 


EXPLANATION OF PLATE I 
Lateral view of distal lobe of aedeagus. Atratum 35x, others 70X. 


C. auripes. Lawrence Co., Ohio, Aug. 9, 1942 (R. W. Strandtmann). C. 
elegans. Montezuma Co., Colo., July 26, 1938 (D. J. & J. N. Knull). C. harrist. 
Franklin Co., Ohio, July 18, 1942. C. exornatum. Lake Co., Florida, April 4, 1922 
(T. P. Winter). C. aztecum. Brewster Co., Glenn Spring, Texas, June 15, 1928 
(F. M. Gaige). C. atratum. El Paso, Texas, June 20, 1942 (H. A. Scullen). 
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but nevertheless distinct differences among the species auripes, elegans, 
and harrisi (bruneri was not available to the writer) can be seen from 
this view. The most distinctive feature is a process at the proximal 
part of the lobe proper. In auripes this is rather large and flange-like; 
in harrisi it is rather large but lobelike, the proximal margin distinctly 
recurved; in elegans it is small and lobe-like, the proximal margin not 
recurved appreciably. These three species have a 3-toothed mandible, 
and have been placed in the subgenus Jsodontia. In Fernald’s (1906) 
key to the species of Chlorion, they are distinguished primarily by color 
differences of the legs and abdomen. The species exornatum Fern. and 
aztecum (Saus.) have a 2-toothed mandible, but are also placed in the 
subgenus Jsodontia. The aedeagus of exornatum is fundamentally quite 
similar to the three species which have a 3-toothed mandible, though it 
appears to be in a distinct species group. The aedeagus of azlecum is 
also of the basic type of these other species, but it also appears to be in a 
distinct species group. Atratum (Lep.) has been placed in the subgenus 
Priononyx. The aedeagus of this species is of a distinctly different type 
from that of any of the other species mentioned in this paper. Thus 
the figures show clearly that the genitalia may be of value in showing 
specific differences and also in showing relationships. 

Investigators in many groups of insects never consider a specific 
description complete unless accompanied by carefully prepared dia- 
grams of the male genitalia. In the future it is believed that Hymenop- 
terists should make a careful investigation of these structures before 
publishing taxonomic works, and they should prepare accurate, clear 
drawings whenever necessary. The very excellent work of Snodgrass 
greatly simplifies this task for the present research worker by clarifying 
important points of morphology and by giving us a uniform, clear 
terminology. 
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COMPARATIVE STUDY OF MOUTH PARTS OF REPRESENTATIVE 
HEMIPTERA-HOMOPTERA, by F. H. Burr. 1943. Cornell University 
Agricultural Experiment Station Memoir 254: 1-20, 8 pls., 2 text figs. 

This paper is of the usual high quality of Professor Butt’s morphological 
work. The text is rather brief for the eight remarkably well drawn plates which 
remind us of Snodgrass and Weber. We protest a series of plates in which the 

figures are not numbered in one simple series from the first illustration on Plate I 

to the last on the last plate. Science needs exposition as simple as possible. 

—C. H. 








THE ENTOMOLOGICAL SOCIETY OF AMERICA 


PROCEEDINGS OF THE THIRTY-NINTH ANNUAL MEETING 
New York, N. Y., December 13-15, 1944 


The Entomological Society of America held its thirty-ninth annual 
meeting on Wednesday, Thursday and Friday, December 13, 14, and 
15, 1944. Headquarters hotel was the New Yorker Hotel, where 
the meetings were held. The program was arranged jointly by the 
Entomological Society of America and the American Association of 
Economic Entomologists, which held its annual meetings at the same 
time and place. Three joint sessions were planned and in addition 
each Society had separate sessions for presentation of papers and 
business meetings. 

The program was arranged by joint committee by the Entomological 
Society of America and the American Association of Economic Ento- 
mologists. In the joint sessions the subject matter and conditions 
under which the meetings were held necessitated a program of selected 
topics with invited subjects for each topic. The annual public address, 
omitted last year, was again presented but the Entomologists Dinner 
was omitted due to conditions of the time. 


The attendance was far above expectations, in view of restrictions 
of travel, over 400 being present. 


The program presented at the three-day meeting follows: 


Wednesday Morning, December 13, 10 A. M. 


JOINT SESSION WITH AMERICAN ASSOCIATION OF 
ECONOMIC ENTOMOLOGISTS 


President Clarence E. Mickel called the members of both ento- 
mological societies together in the Grand Ballroom and introduced 
Dr. E. O. Essig, President of the American Association of Economic 
Entomologists, who gave the Presidential address, ‘‘An All Out 
Entomological Program.”’ 

Dr. L. A. Stearns then gave a most interesting and educational 
illustrated address, ‘‘Control of Malaria on the Supply Route Through 
Iran to the Russian Front.” 


Wednesday Afternoon, December 13, 1:30 P. M. 
President Mickel called the session to order at 1:30 P. M. and 
announced the appointment of the following committees: 


Nominating Committee—Z. P. Metcalf, Chairman; J. Chester 
Bradley, A. Glenn Richards, Jr. 


Resolutions Committee—R. L. Usinger, Chairman; G. M. List, 
R. H. Daggy. 
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The following program was presented: 


1. The Relation Between the Toxicity of DDT and the Possession of a Chitinous 
Exoskeleton. A. G. RICHARDS, JR., and LAURENCE K. CurTKkomp, Uni- 
versity of Pennsylvania. (20 minutes.) 


2. Tropical Coccid-tending Ants. Neat A. WEBER, University of North Dakota. 
(12 minutes.) 


3. Entomological Codes. Z. P. METca.r, State College Station, North Carolina. 
(15 minutes.) 


4. Post-war Training in Medical Entomology. Rospert L. Ustncer, U.S. Public 
Health Service. (10 minutes.) 


5. ‘Malaria Control,’’ a Technical Training Film. Roperr L. Ustncer, U. S. 
Public Health Service. (25 minutes.) 


6. Male Genitalia in the Genus Brochymena (Pentatomidae). HERBERT RUCKEsS, 
New York. (10 minutes.) 


7. Caddis Flies and Pitcher Plants. Lorus J. and Marcery J. MILNE, Uni- 
versity of Pennsylvania. (8 minutes.) 


8. Burying Beetles (Silphini), a Movie of their Behavior and Life History. 
Lorus J. and MARGERY J. MILNE, University of Pennsylvania. (25 minutes.) 


Thursday, December 14, 9:30 A. M. and 1:30 P. M. 


JOINT SESSION ROUND TABLE DISCUSSION ON DDT 
Grand Ballroom 


S. A. RonHwer, Bureau of Entomology and Plant Quarantine, 
U.S. D. A., Chairman 


This included reports on experimental results for the control of 
various groups of insects. The discussion for each group was opened 
by the persons indicated. Prepared statements by other state and 
federal workers pertaining to these subjects were read by the Chairman 
or others designated by him. 


Forest Insects. R. C. Brown and R. A. SEALs, Bureau of Entomology and 
Plant Quarantine, U. S. D. A. 

Fruit Insects. W. S. HouGu, Virginia Agricultural Experiment Station, and 
C. H. Haptey, Bureau of Entomology and Plant Quarantine, U. S. D. A. 
Field Crops (Vegetables, Tobacco, Cotton, Cereal and Forage, and Seed Crops) 

Insects. R. B. FriEnp, Connecticut Agricultural Experiment Station, B. B. 
PeprerR, New Jersey Agricultural Experiment Station, C. E. Patm, Cornell 
University, and G. C. Decker, Illinois Natural History Survey. 
Arta ee F. C. BisHopp, Bureau of Entomology and Plant Quarantine, 
.S.D 


Insects Affecting Man and His Household. F.C. Bisnopp, Bureau of Entomology 
and Plant Quarantine, U.S. D. A. 

Formulation of Sprays and Dusts. R. D. CutsHoLm, Bureau of Entomology and 
Plant Quarantine, U.S. D. A. 

Toxicity of DDT to Mammals. H. O. Catvery, Food and Drug Administration, 
Federal Security Agency. 


Thursday Evening, December 14, 7:30 P. M. 


President Mickel introduced Dr. Alexander Petrunkevitch, who 
presented the Annual Public Address of the Entomological Society 
of America. Dr. Petrunkevitch gave a very interesting lecture on 
‘‘Tarantulae and Tarantula Killers” and illustrated his talk with both 
normal and slow motion movies of Tarantulae and the spider wasps 
which hunt them. 
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Friday Morning, December 15, 9:00 A. M. 


JOINT SESSION: PLANNING FOR ENTOMOLOGY IN THE 
POST-WAR PERIOD 
Grand Ballroom 


Papers on the following subjects were prepared by members on the 
Committee on Post-War Planning, under the chairmanship of S. A. 
Rohwer. Where the members of the committee were unable to attend 
this meeting, arrangements were made to have their contributions 
presented by others. Discussion followed each topic. 


Publications. T. H. Frison, Illinois Natural History Survey. 

Taxonomy and Museums. C. E. MICKEL, University of Minnesota. 

Teaching. H. B. Mitts, Montana State College. 

International Relations. ARTHUR GriBson, Ottawa, Canada. 

Plant Quarantines. H. J. Ryan, County of Los Angeles, California. 

Employment and Placement. RoGer C. Smita, Kansas State College of 
Agriculture. 

Insect Pest Surveys. R. W. Letsy, Cornell University. 

Extension. L. G. SmitH, Washington State College of Agriculture. 

Commercial Entomology. CLay LYLE, Mississippi State College. 

Entomology in Relation to Natural Resources. K. P. KEEN, Bureau of Ento- 
mology and Plant Quarantine, U.S. D. A. 

Cooperative Control Programs to Combat Agricultural Pests. RoGer B. FRIEND, 
Connecticut Agricultural Experiment Station. 

Entomology in Relation to awe Health. F.C. BisHopr, Bureau of Entomology 
and Plant Quarantine, U.S. D. A. 


Research. S. A. ROHWER, Bureau of Entomology and Plant Quarantine, 
U.S. D. A. 


Friday Afternoon, December 15, 1:30 P. M. 


The ‘‘Symposium”’ on taxonomy was omitted as such at the request 
of the American Committee on Entomological Nomenclature and 
considered instead as a part of the business meeting. The Committee 
met the preceding night with the majority of its members present 
(seven attended the meeting). With such a remarkable turnout the 
Committee decided to outline its organization and activities. It 
was felt that the main problems facing it at the present time should be 
dealt with at the business meeting rather than a symposium and the 
Committee requested the Secretary to cancel the symposium. The 
account of this meeting follows the Secretary’s report. 


Friday Afternoon, December 15, 3:00 P. M. 


PRESIDENT MICKEL called to order the Annual Business Meeting 
of the Entomological Society of America in the North Ballroom. 


REPORT OF THE SECRETARY 


Executive Committee Activities During the Year 1944: 


Fourteen persons have been duly nominated, recommended and elected 
to membership in the Society by mail ballot of the Committee in July. The list 
of these is given in the Section on new members. 

During the year the Executive Committee discussed the question of holding 
an annual meeting, and finally voted to hold a joint meeting with the American 
Association of Economic Entomologists, at New York City, December 13-15. 
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PRESIDENT MICKEL appointed Dr. T. H. Frison as a delegate of the Society 
at the meeting of the Union of American Biological Societies in Cleveland, Ohio, 
September, 1944. 

PRESIDENT MICKEL appointed Mr. C. F. W. MugseBECcK and Dr. Curtis P. 
CLAUSEN to represent the Society as a Program Committee for the joint meeting 
in New York. 

PRESIDENT MICKEL appointed S. W. BROMLEY and W. J. GERTSCH to represent 
the Society on the joint committee for local arrangements. 

Dr. S. A. GRAHAM was continued as the Society’s representative on the com- 
mittee for Coordination of Entomology with the War Effort. 


Annual Executive Committee Meeting: 


The Executive Committee convened in Room 4016 at the Hotel New Yorker, 
at 8:30 P. M., December 13, 1944, with the following members present: CLARENCE 
E. Micxet, C. A. Frost, T. B. MitcHett, W. J. Brown, C. H. KENNEDY, and 
H.H. Ross. S, A. GRAHAM served as an alternate on the designation of PRESIDENT 
C. E. MICKEL. 


Twenty persons were elected as members of the Society, as listed in the section 
of new members. 

The following have resigned during the year: CLINTON J. BUSHEY, DONALD 
J. Carrrey, C. W. Coiitns, Giapys F. HuGues, E. A. McGrecor, FRANK K. 
SmitH, and H. D. Smit. The following have been automatically dropped as 
members either because of failure for three or more years to pay dues, or because 
they cannot be reached: Paut A. Daum, J. D. Hoop, and Wm. Pitr Morgan. 

The Executive Committee elected the following Fellows: R. E. BALCH, WILLIAM 
BEEBE, F. MARTIN Brown, B. D. Burks, C. A. Frost, L. G. GENTNER, CARYL P. 
Haskins, Howarp E. Hinton, NEALE F. Howarp, KARL V. KROMBEIN, Luis F. 
MARTORELL, C. D. MITCHENER, C. C. PLUMMER, P. O. RitcHER, W. J. SCHOENE, 
and Neat A. WEBER. 

The Society has suffered the loss by death of the following eight members 
and former members during the past year: E. W. Bercer, D. C. Ettiort, E. P. 
Fe_t, W. W. HENDERSON, E. W. MENDENHALL, Maurice C. Tanguary, C. H. T. 
TOWNSEND, and Lt. WILLIAM Roy West. Following the announcement of these 
losses to the Society, the members stood in silence in honor of the memory of 
those who had died in the last year. 

NATHAN BANKS was recommended by the unanimous vote of the EXECUTIVE 
CoMMITTEE as an Honorary Fellow of the Society. 

The following were elected to fill the three vacancies in the Editorial Board: 
W. J. Brown, W. E. Horrman, and E. G. Linstey. T. H. Frison and C. F. W. 
MUESEBECK were reappointed to serve on the Thomas Say Foundation Committee. 

It was recommended that the annual dues be raised to $5.00 per annum and 
that the non-membership subscription prices per annum be raised to $6.00 to take 
effect for 1945, subject to approval by mail ballot of the membership. 

It was moved that the Secretary be authorized to draw on the Permanent 
Fund to the extent of $500 for the Annals for 1945. 

It was moved that the price of Life Memberships be raised to $100. It was 
resolved that the Secretary write a letter of congratulations to Orro H. SWEzEY 
for the recognition accorded to him by the University of Hawaii and its conference 
on Dr. Swezey of the honorary LL.D. 

The Executive Committee adjourned at 12:30 A. M. 


Respectfully submitted, 
HERBERT H. Ross, Secretary. 


On motion the Secretary’s report was accepted and the recom- 
mendations of the Executive Committee adopted. It was moved and 
seconded that the Secretary be instructed to include on the mail ballot 
to the membership the nomination of Nathan Banks as Honorary 
Fellow of the Society. Motion carried. 
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TREASURER’S REPORT, DECEMBER 1, 1948, TO DECEMBER 1, 1944 


CURRENT FUND 


RECEIPTS 
Balance on hand, December 1, 1943 

Life Memberships................. 

Annual Dues.... 

Clarence Kennedy 


Programs for 1943 Meeting. . 
Stamps, Stamped Env elopes for President’s Office and Secretary- 

Treasurer’s Office. . 

Printing Nomination Blanks... 

Clerical Services.... 

Return of Checks 

To Royal Society of London. . 

Typing Membership Lists. . . . 

Telegrams. . 

Reprinting old Stationery 

Three Life Memberships to Savi ings Account 
Exchange on Checks at Bank.. 

Traveling Expenses: 

To E. O. Essig, representative of Society to annual meeting of 
Division of Biology and Agricultural National Research 
Council, Subsistence Expenses in Washington, D. C. 

S. A. Graham, to meeting of Committee of Coordination of Ento- 
mology with the War Effort, Ann Arbor, Michigan, to 
Columbus, Ohio, and return . 

C. E. Mickel, representative of the ‘Society, ‘to meeting of joint 
Committee for Coordination of Entomology with the War 
Effort, Minneapolis, Minn., to College Park, Md., and return.... 

To Secretary-Treasurer, St. Paul, Minn., to Columbus........... 

For Printing of Annals: 

September, 1943....... 

December, 1943. . 

March, 1944... 

June, 1944 


Total Expenditures ca tee ys .... .$5,363 .42 
Balance...... c er 


Total police aerate ns Presta .$9,151.16 
PERMANENT FUND 
RECEIPTS 
Balance in Savings Account, December 5, 1944....... Peer 
Interest on Savings Account and Liberty Bond. ) a 21.87 


From Three Life Memberships. . ’ ...... 150.00 
One Liberty Bond, 45554-D... : ae deatey 50.00 


Total Receipts ; ; j > 12 
Expenditures. . ene oes 


Balance in Permanent Fund........ a gow st $4,378 12 


ToraL RESOURCES OF SOCIETY 
Balance in Permanent Fund : aeons $4,378.12 
Balance in Current Fund oy wk .. 3,787.74 


Total Balance Se oa. ..... .$8,165.86 
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On motion the Treasurer’s report was adopted subject to the 
approval of the Auditing Committee. 


REPORT OF THE MANAGING EDITOR OF THE ANNALS 


The Annals for 1944 will be a volume of about 450 pages. The outside income 
of $500 to $1,000 a year which is other than any funds assigned to the Annals by 
the Society and which has been obtained by the Managing Editor through corre- 
spondence with institutions which can pay for printing, and with donors who 
contribute directly to the publication of the Annals, without return favors from 
the Annals, has fallen very little in the last year. The exact amount has been 
$600 for 1944 and $949 for 1943. Printing costs have gone up over 25 per cent. 
This is a gratifying income and complimentary to the Annals because at present 
other entomological journals, even the publications of the Royal Entomological 
Society of London, are advertising for manuscript for immediate publication. 
The greatest compliment to the Annals is the stack of manuscript (enough for 
five hundred pages, or all of next year’s volume) which awaits publication. This 
situation should receive the appreciation that it deserves. It permits the Editor 
to choose heavily illustrated articles and, among these, well illustrated articles 
the cuts for which add to the size of the volume without drawing on the funds 
from the Society to the Annals. The idea can be expanded further. The careful 
editorial work done by the Editor on the choosing and editing of illustrations 
encourages authors who are capable of that type of work to put their best efforts 
into illustrations knowing that they will be given special care in reproduction. 
Since this phase of the work was studied in considerable detail by the Editor, 
with the help of several campus artists of national reputation, and of the literature 
of fine printing, the quality of the appearance of the Annals has come up very 
noticeably. The idea can be expanded again. 

We found during hard times that the backbone finances which did not 
deteriorate were the group of subscriptions by libraries and scientific institutions. 
On the other hand, the membership list fell off in a very serious manner for three 
years. Contributions fell off in an equally serious manner so that the one item 
which the Editor of the Annals must keep in mind is the extension and develop- 
ment of the subscription list which stands now at 131 American and 71 foreign 
subscriptions, plus 46 Axis and other inactive ones, an income normally of 
$1,116.00 plus. 

In analyzing this matter of subscriptions we find that two elements enter and 
each bears on the choice made by a librarian or an executive as to what ento- 
mological journal will be added next to his institution’s subscription list. The 
librarian or executive has the final word in making up his budget and he is 
impressed by two things: (1) the set of 37 volumes of a national entomological 
journal; (2) the pleasing appearance due to the format, size and especially the 
illustrations mel He is usually a superior officer who knows less about the 
value of the journal scientifically than do his staff members who have recom- 
mended the Annals along with the names of lesser entomological journals. This 
line of reasoning, if sound, means that strict adherence to the highest quality in 
appearance is of value in adding to the list of permanent subscriptions. A member 
dies or changes into some other kind of work and his dues are dropped. On the 
other hand, an institutional subscription tends to run on from one generation to 
the next, becoming down the years more and more an asset which the institution 
dislikes to discontinue. 

Another outside source of income other than the money given by the Society 
for printing is the sale of back sets which are now sold at $158 each. These fre- 
quently come. with a new institutional subscription. In 1944 they amounted to 
$231. In 1943 to $257. Reasoning further, this means that in accepting articles 
for the Annals the Editor should keep in mind: (1) the extension of the subscription 
list; (2) the permanent value of the articles accepted; (3) the world development 
of entomology with regard to the new institutions appearing in various land areas 
which could use the Annals to their advantage. I am thinking especially of the 
enormous entomological development in South American institutions. Brazil 
has more than seventy biological journals, mostly institutional organs, that 
publish accepted scientific articles. We should have twenty-five or thirty sub- 
scriptions in Brazil alone. The most attractive features we could put into the 
Annals for South American subscriptions (which are very permanent and promptly 
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paid) are descriptions of their innumerable undescribed species of insects. We 
try to include once a year a paper by C. P. Alexander on crane flies from South 
America. The Managing Editor has crowded himself to describe their new 
dragonflies. They have given us various excellent articles on medical entomology 
of which those describing new forms of mosquitoes are particularly acceptable. 

The description of a, new species never loses value on the library shelf. 
Articles on economic entomology, however, have little value after ten years 
because of the tremendous strides in the development of controls. We avoid 
economic articles because of their transitory value. The articles in the early 
volumes of the Annals are as valuable as the articles of today and this fact sells 
back sets. In between the two categories mentioned are well illustrated, sound 
morphological articles which in our present development of the subject have almost 
as long a lifetime of value as do new species descriptions. Dufour’s morphological 
articles published in 1830 are still regularly used and bring very high prices in 
the second hand market. The Annals has had a very gratifying run of such first- 
class articles which do not have an appropriate place in economic journals. Of 
lesser permanent value are articles on physiology which the Managing Editor 
has accepted, where they appeared to be basic and sound, because of the very great 
general interest among members of our Society in that rapidly developing field. 

To summarize: Our development of income from institutional subscriptions 
and from the sales of back sets is dependent upon the policies I have just listed. 
The whole idea is Scotch. The Annals is absolutely a business. The very first 
consideration is the development of income. After this has been solidly developed 
there is a questionable chance that differences of opinion may arise as to how it 
may be spent, but in all business it is a basic policy that money should be fed 
back in, which develops the source of income particularly (in our case) of the 
permanent income from subscriptions. This means that the greatest responsi- 
bility of the officers of the Society above-all else is the development of income. 

I might add that these policies were inherited directly from the thought and 
experience of Editor Emeritus Herbert Osborn, who managed the Annals during 
the first 25 years of its existence. The present Editor has merely followed them 
out in greater detail and has been able to apply them more rigorously as the Annals 
gained prestige and attracted more and better articles from which to choose. 

We wish to thank Doctor WILLIAM Procter for $500 towards the cost of 
printing the Annals for 1944 and for a second check of $500 towards the printing 
of the Annals for 1945, which makes a total contribution from Doctor Procter of 
$2,000 in recent years. 

Last year Ohio State University assigned one-third of Proressor D. J. 
Borror’s time for work on the Annals as Assistant Managing Editor. The Man- 
aging Editor has never been paid except in a very slight lessening of teaching 
duties. Professor Borror is remarkably equipped mentally for editorial work. 
He has an exceedingly accurate memory for details and is consequently a rapid 
worker. He is a natural artist who draws with pleasure and precision. In the 
three quarters that he assisted on the Annals he mastered the routine of editorial 
work and was rapidly picking up the finer points of policy which the present Man- 
aging Editor had to learn the hard way. Then, to escape an Army draft, he 
joined the Navy and the University dropped its contribution of one-third of his 
salary which amounted to something over $900 a year. 

The present Managing Editor wishes to acknowledge the numerous and con- 
tinuous favors which both he and Borror have received from other members of 
this staff, and from ProrEssor ARTHUR W. LINDsEy, Head of the Department 
of Biology at Denison University, who has done heavy work on reading manu- 
script and proof. This extensive and continuous help has obviated a considerable 
amount of work involved in mailing out manuscripts for reading on those fields 
with which the Managing Editor is not familiar. It has kept book notices and 
reviews coming along rapidly, as when mailed out they frequently are returned 
with an apology or are held up until a second letter follows up to find what has 
happened. We have had remarkable help from the Spahr & Glenn Company 
(the printers), who use only monotype work in their shop and who do the special- 
ized and difficult type setting for the other big printing companies in Central 
Ohio. For a box of candy at Christmas and a few roses in the spring to the head 
proof reader of this company, the authors in our Society have had special efforts 
put on proof reading so that Annals proof is recognized as being the cleanest and 
best sent out. 
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I wish to thank the Annals Secretary, Mrs. HELEN S. LANMAN, for her very 
accurate work in the bookkeeping of the office and in the very large correspondence 
involved. The financial statement follows: 


RECEIPTS 

IT NNN oo si 5 6:55 009 salve Kn Male se ENTERS DRO a, 184.13 
Back Numbers and Reprints.... : Deka eies . 231.36 
From Authors for Cuts..... a teen Eaton a ; ocean te ae 
Gift to the Annals (for 1944)... ; ‘ ‘ ; ; .. 600.00 
Gift (to be reserved for 1945)..... ad ..  §00.00 
Undeposited Checks for 1943....... ; 15.67 
Bank Balance from 1943....... ; bs 4 ated ie 28.44 

. $2,956 08 

DISBURSEMENTS 

To Engravers.......... rath ..$ 388.63 
Office Help........ : ee 280.50 
Postage........ eRe GaS) a : .- 109.22 
Office Supplies... . is 33 . 86 
For Work in Annals Storeroom........ ccwce =e 
Miscellaneous..... ‘ : so Se 
Bank Balance December L. "1944....... ; .. §10.99 
To Secretary-Treasurer........ be .. 1,400.00 





$2,956 .08 
Respectfully submitted, 
CLARENCE H. KENNEDY, Managing Editor. 


On motion the Editor’s report was adopted subject to the approval 
of the Auditing Committee. 


REPORT OF TREASURER OF THOMAS SAY FOUNDATION 


Several years ago DR. BLATCHLEY was interested in helping the Thomas Say 
Foundation, at the same time wishing to make available a small income for 
the woman who had been his Secretary for many years—in fact, ever since he 
was first made State Geologist. Therefore, we had an agreement between this 
woman and myself and Dr. Blatchley—who was represented in the agreement 
as Mr. X. He did not wish to have it known that he was providing any money, 
because he said that his sons would object and as a matter of fact they would 
get more than they expected after all. Therefore, there was attached to this 
agreement $5,000.00 of negotiable government bonds. Miss KessLER—the woman 
in the case—was to receive the interest from these bonds and enough of the 
principal to give her an income of $900.00 a year. When Miss Kessler died, if 
there was any residue it would go to me for the Thomas Say Foundation. Miss 
Kessler died this past summer, and there remained in the fund a total of $2,119.98, 
which I have deposited in the savings account of the Thomas Say Foundation in 
the Purdue State Bank. 

In all probability there will come to us, in addition, something between 
$100.00 and $200.00 after the estate has been settled, as I think some of the money 
which she got was placed in one of her accounts. I am trying to check this, but 
it may be several months before we know definitely. 

It should be pointed out that this is the first time anyone has left any 
appreciable amount of money or given any amount of money to the Thomas Say 
Foundation. In other words, it was started out as a Foundation without a founda- 
tion, and we have been obliged to carry along as best we could—depending entirely 
upon the sale of the volumes published. Even so, you will notice that we have 
paid for all of the volumes that have been published and have a balance of $452.34, 
not counting the money received from Blatchley. In addition, we have a good 
supply of all of the volumes that have been published. 

We had hoped before this to publish Volume IV, being ‘‘The Blowflies of 
North America,’’ by Dr. D. G. HALL and to contain five colored plates as well as 
some 46 plates of line drawings. However, the cost of printing has gone up so 
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much that we have not been able to get a satisfactory agreement with printing 
companies that are dependable. In fact, there is only one that has even given 
us a figure for the publication of the volume, and that figure was not far from 
$4,000.00. We still have hopes, however, of publishing the volume within the 
coming year. 

It is our intention to dedicate this next volume to Dr. Blatchley in recognition 
of his fine support of the Thomas Say Foundation. 


RECEIPTS 
Balance on hand, November 26, 1944.... 
Received from 1943 Sales. . 
1944 Sales of Volume I—2 @ $3.00. . egealn 
1944 Sales of Volume II—2 @ $5.00 less 10% t 
1944 Sales of Volume II—3 @ $5.00.. ie 
1944 Sales of Volume III—1 @ $4.00 less : 10% C 
1944 Sales of Volume III—2 @ $4.00.. 
Interest on Savings, June 30, 1943 June 30, 1944 
Received from W. S. Blatchley Trust. 


Total Receipts..... aS eee. 82,592.73 


EXPENDITURES 
Postage... 
Payment to C. C. Thomas for sz sale of 4 copies of Volume III. 
Freight Bill on books shipped from Banta Publishing Co 
Two Trips to Indianapolis regarding Blatchley Trust............. 


innate San 


Balance in Purdue State Bank December 1, 1944....................$2,571.32 
Respectfully submitted, 


J. J. Davis, Treasurer, 
The Thomas Say Foundation. 


On motion this report was adopted subject to approval by the 
Auditing Committee. 


REPORT OF THE AUDITING COMMITTEE 


We, the undersigned members of the Auditing Committee, beg to report that 
we have carefully examined the accounts of H. H. Ross, Treasurer of the Society; 
J. J. Davis, Treasurer of the Thomas Say Foundation, and C. H. KENNEDy, 
Managing Editor of the Annals, for the year 1944, and have found them to be 
correct and properly balanced. 

The accounts of the Treasurer of the Society were examined by W. V. BALpur, 
those of the Treasurer of the Thomas Say Foundation by B. E. MONTGOMERY, and 
those of the Managing Editor of the Annals by J. N. KNULL. 

Respectfully submitted, 
J. N. KNULL, 
B. ELwoop, MONTGOMERY, 
W. V. Batpur, Chairman. 


On motion the report of the Auditing Committee was accepted 
as read. 


REPORT OF THE JOINT COMMITTEE ON COORDINATION OF 
ENTOMOLOGY WITH THE WAR EFFORT 


December 14, 1944. 
To the President and Executive Committee of the American Association of 
Economic Entomology and of the Entomological Society of America, 
respectively: 
The Joint Committee on Coordination of Entomology with the War Effort 
met April 7 and 8, 1944, at College Park, Maryland. A formal report of the *“Com- 
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mittee was prepared which was published in the April issue of the Journal of 
Economic Entomology. 

The Committee has met again during the present series of meetings and 
desires now to make the following report. 

One of the primary recommendations reiterated in the April report was that 
the Insect Pest Survey be revived. 

While your Committee does not claim that it had any specific influence in 
the re-establishment of this very important service to entomology, the members 
note with pleasure that the first steps in reviving the survey have been taken 
and that again a well-qualified, efficient leader is in charge. It is our hope and 
our recommendation that every effort be made to strengthen the work. 

The efficiency of the Survey depends in large measure upon the degree to which 
the rank and file of the entomological profession participate in supplying data. 
Therefore, it is urged that all entomologists whether they be those engaged in 
research of an institutional or industrial character, teachers, regulatory officials 
or private practitioners, furnish the Survey with timely reports of insect pest 
activity. 

On previous occasions, this Committee has suggested that entomologists 
make a special effort to publish timely information on insect control. While the 
response has been generous, we believe there remains much more that could be 
done. Therefore, we again urge that this matter be given consideration. We 
are informed that nearly two million copies of the Searls’ booklet on insect pests 
of the dairy industry have been printed in America and that an edition in Spanish 
has been published in South America. A somewhat similar booklet of 23 excep- 
tionally well illustrated pages, entitled Cattle Grubs Must Go, has been issued by 
the National Live Stock Loss Prevention Board of Chicago. Dr. Dove and 
Dr. LAAKE of the Bureau of Entomology and Plant Quarantine furnished some of 
the factual information the booklet contains. 

Finally, in the matter of publications of special value on insect control as an 
aid in the war effort should be mentioned the several series of leaflets, posters, 
etc., issued by the Bureau of Entomology and Plant Quarantine. 

Although your committee cannot claim any particular credit for the fact, it 
may not be amiss for us to point out that entomology and entomologists are 
playing a very important part in the present war. Inno previous conflict has our 
science been called upon to furnish so much in specialized manpower and informa- 
tion of specific value. Not only have these services helped to meet the needs of 
our armed forces, but have extended to the peoples of foreign lands as well. We 
commend the Committee on Military Entomology for the particularly efficient 
manner in which the abilities of men with entomological training have been 
utilized. 

At no time is cooperation and coordination of special groups interested in 
any one field of effort more necessary than when prompt results are imperative 
and at no time are such prompt results more imperative than during the war 
emergency period. For this reason it was felt that an annual meeting of the 
American Association of Economic Entomologists and of the Entomological 
Society of America would be of great benefit in furthering the work of entomol- 
ogists in behalf of the war effort. That this has been true is very apparent to all 
who have the privilege of attending. We feel, however, that the value of the 
meeting would have been greatly enhanced if a normal attendance of members 
of the Bureau of Entomology and Plant Quarantine had been made possible, and 
we feel that the official policy which prevented attendance of these men was 
ill-advised. We request that the respective secretaries of the two organizations 
transmit this section of our report to the Secretary of Agriculture. 


Respectfully submitted, 


E. O. Essie, . 
C. E. MIcKEL } Ex-Officio. 
E. N. Cory, 

S. A. GRAHAM, 

L. M. PEatrs, 

E. F. PHILuips, 

J. S. Houser, Chairman. 


This report was adopted as read and the Secretary was instructed 
to transmit the letter to the Secretary of Agriculture. 
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REPORT OF THE AMERICAN COMMITTEE ON ENTOMOLOGICAL 
NOMENCLATURE 


In 1941 the Entomological Society of America and the American Association 
of Economic Entomologists had under consideration several plans for the formation 
of an American Group to consider problems of entomological nomenclature. At 
the Annual Meeting of that year, the two societies agreed to sponsor such a group, 
and the presidents of the two organizations appointed G. F. —_— and C. FW. 
MUESEBECK to organize an American Commission on Scientific Nomenclature in 
Entomology. Fifteen invitations to participate were extended and fourteen 
members accepted as follows: J. C. BRADLEY, W. J. Brown, G. F. Ferris, T. H. 
HvuBBELL, H. B. HUNGERFORD, E. G. Lins.ey, C. E. MIcKEL, C. F. W. MuUESEBECK, 
P. W. OMAN (ALAN STONE serving as an alternate while Oman is in military service), 
A. G. RicHarpDs, Jr., H. H. Ross, C. W. SaBrosxy, R. L. Usincer, and G. S. 
WatLey. G. F. FERRIS was elected chairman and subsequently, in 1944, E. G. 
LINSLEY was elected secretary. 

The first business of the Commission was to determine its proper function and 
methods for procedure. It was agreed that the function of the Commission should 
be advisory, with the stipulation that this does not preclude cooperation with 
nomenclatorial groups or committees, nor the initiation or support of petitions 
to the International Commission on Zoological Nomenclature. The International 
Code of Zoological Nomenclature and the published Opinions of the International 
Commission on Zoological Nomenclature were accepted as a basis for consideration 
of nomenclatural problems. A procedure for operating the Commission was 
adopted and is now in use, subject to modification as circumstances require. 

Nomenclatural questions considered by the Commission include: Fifteen 
requests for information as to the provisions of the International Code or the 
application of the Opinions of the International Commission to specific nomen- 
clatural matters (answered directly by the chairman and secretary); an invita- 
tion by W. H. Oscoop to cooperate with the Emergency Committee on Zoological 
Nomenclature; a request of C. B. Puiip regarding the propriety of considering 
the decision of the International Commission on Zoological Nomenclature in 
regard to the name of the Rocky Mountain wood tick; and a question submitted 
by G. F. Ferris and T. D. A. CocKERELL as to whether Articles 35 and 36 of the 
International Code of Zoological Nomenclature are to be considered as applying 
to secondary homonyms. 

Matters under consideration at the present time are: Misidentified Geno- 
types (submitted by J. McDuNNouGH), the Status of Names Placed upon the 
“Official List of Generic Names in Zoology’’ (submitted by R. L. UsinGER and 
C. W. SaBrosky), and The Valid Name of the Dipterous Family Ortalidae auctt. 
(submitted by G. STEYSKAL). 

During the present Annual Meetings the Commission met and took action 
ona number of points. The following members were in attendance and constituted 
a majority of the Commission: J. C. BRADLEY, W. J. Brown, T. H. HuBBELL, 
C. E. Micxet, A. G. Ricuarps, Jr., H. H. Ross, C. W. SaBrRosky, and R. L. 
UsINGER. The meeting was held at 9:00 P. M., on December 14, 1944. The 
following action was taken. H. H. Ross was elected chairman, pro tem., and 
R. L. USINGER, secretary, pro tem. The resignation of G. F. Ferris as chairman 
and as a member of the Commission was accepted. The resignation of E. G. 
LINSLEY as secretary was not accepted. By-laws were proposed for the Com- 
mission by J. C. BRADLEy, and these were carefully considered and accepted as 
amended. Bylaws will be published in the Annals of the Entomological Society 
of America. 

All actions of the Commission thus far have been in accordance with the 
original mandate set up by the Entomological Society of America and the American 
Association of Economic Entomologists except for the following points proposed 
during the present meetings: 

(1) It was proposed to change the name of the ‘‘American Commission on 
Scientific Nomenclature in Entomology’”’ to ‘‘the American Committee on Ento- 
mological Nomenclature.’’ This is in line with the ‘“‘British Committee’’ and the 
‘International Committee on Entomological Nomenclature.” 

(2) It was proposed that members elected by the American Committee on 
Entomological Neaenciatat be subject to confirmation of the Executive Com- 
mittee of each sponsoring organization. 


R. L. UsInGER, Secretary pro tem. 
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It was moved and seconded that the report be accepted and that 
the two extensions of the original mandate be granted. Motion carried. 


Notice was given of a proposed amendment to Section 3, Article 4 
of the Society’s Constitution, to-wit, the following sentences be added: 
‘In the event that such a ‘meeting is not held, the officers shall continue 
to function until the next annual meeting.”” It was moved and seconded 
that this notice be accepted and that the proposal be voted upon at the 
next annual meeting. Motion carried. 


It was moved and seconded that it be the expression of this meeting 
that it is desirable that this Society meet at the same time and place 
as the American Association for the Advancement of Science. Motion 
carried. 


REPORT OF THE COMMITTEE ON RESOLUTIONS 

1. WHEREAS, the science of entomology is a vital part of the war effort and 
will play an important role in the post-war period, 

Therefore, Be It Resolved, that we express our appreciation to the Joint Com- 
mittee for Local Arrangements: J. L. HorsraLt, Chairman; G. G. Becker, S. W. 
BroMLey, B. F. DRriGGERs, and W. J. GertscH; to the Program Committee: 
C. F. W. MurseBEcK, W. H. Wuite, and C. P. CLAusEN; and to the Officers of 
our Society for planning this meeting. 

2. WHEREAS, accommodations for meetings are most difficult to provide 
under the present conditions, 

Therefore, Be It Resolved, that we record our gratitude to RoyaAL W. RYAN 
and the other authorities of the Hotel New Yorker for the use of their facilities 
and for the comfortable and attractive rooms and service provided throughout 
the meetings and to the New York Convention Bureau for their assistance in 
local arrangements. 

3. WHEREAS, the speaker at the Annual Public Address has, through many 
years of diligent research, done so much to further knowledge of spiders and has 
made a notable contribution to the study of the biology of spiders and their para- 
sites through moving pictures, 

Therefore, Be It Resolved that we record our appreciation to ALEXANDER 
PETRUNKEVITCH for his fascinating presentation, ‘‘Tarantulae and Tarantula 
Killers.”’ 

4. WHEREAS, malaria control is a vital phase of the war effort and is of 
direct concern to many entomologists at the present time, 

Therefore, Be It Resolved that we thank L. A. STEARNS of the University of 
Delaware for presenting the invitational address, ‘‘Control of Malaria on the 
Supply Route Through Iran to the Russian Front.”’ 

5. WHEREAS, during the past year our Society has suffered the loss of several 
of its members through death, 

Therefore, Be It Resolved that we express our appreciation of the services 
performed by these entomologists and send to the surviving relatives of each 
deceased member a note expressing the sympathy felt by all of us. 

6. WHEREAS, Dr. WILLIAM PROCTER has again seen fit to contribute the 
sum of $500.00 to the Annals of the Entomological Society of America for the 
year 1944-1945, 

Therefore, Be It Resolved that the sincere thanks of the Society be extended 
to Dr. Procter. Such support is an inspiration to all entomologists and an 
encouragement to those concerned with publication of the Annals during these 
difficult times. 

Respectfully submitted, 


G. M. List, 
R. H. Dacey, 
R. L. UsiIncer, Chairman. 


On motion the report was accepted as read. 
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REPORT OF THE NOMINATING COMMITTEE 


Your committee places for nomination the following Fellows of the Ento- 
mological Society of America to fill the designated offices for the year 1945. 
Executive Committee—One member to serve until 1947. 

President—J. A. G. Renn, Academy of Natural Sciences, Philadelphia, Pa. 
First Vice-President—A. AvinorF, Carnegie Museum, Pittsburgh, Pa. 
Second Vice-President—E. GorTON LINSLEY, University of California, Berkeley, 

Calif. 

Secretary-Treasurer—HERBERT H. Ross, State Natural History Survey, Urbana, III. 

Executive Committee—H. H. Knicut, Iowa State College, Ames, Iowa. 

Representatives on the Council of the A. A. A. S——CLARENCE E. MICKEL, University 
of Minnesota, St. Paul, Minn.; S. A. GRAHAM, University of Michigan, Ann 

Arbor, Mich. 

Respectfully submitted, 
A. GLENN RICHARDS, JR., 
J. CHESTER BRADLEY, 
Z. P. METCALF, Chairman. 


On motion the report of the Nominating Committee was accepted 
and the Secretary was instructed to cast a unanimous ballot for the 
persons nominated. This being done, they were duly elected. 

It was moved and seconded that the Secretary be instructed to 
write a letter to the Surgeon General of the Army and of the U. S. 
Public Health Service expressing the concern of the Society for the 
welfare of wildlife in the event that DDT is used indiscriminately 
and without proper knowledge and investigation in areas serving as a 
haven for the wildlife resources in all parts of the country. Motion 
carried. 

Following the transaction of the above business, the meeting 
adjourned. 

Respectfully submitted, 


HERBERT H. Ross, Secretary. 


AMERICAN COMMITTEE ON ENTOMOLOGICAL NOMENCLATURE 


This Committee is a joint one, sponsored both by the Entomological Society 
of America and the American Association of Economic Entomologists. Originally 
it was organized under the name ‘‘American Commission for Scientific Nomen- 
clature in Entomology,’’ and was begun by action of the two Societies at the San 
Francisco meetings, Dec., 1941. A quorum of the Committee met during the Socie- 
ties’ annual meeting in New York City, December, 1944, and adopted a set of bylaws 
which crystallized much correspondence and discussion which has been in progress 
since the founding of the Committee. The following are the Bylaws adopted 
December 14, 1944, at this meeting: 


BYLAWS 


1. Name—The name of this committee shall be the American Committee 
on Entomological Nomenclature. 

2. Sponsorshibp—The Committee exists under the joint sponsorship of the 
Entomological Society of America and the American Association of Economic 
Entomologists, to each of which it shall be equally responsible. 

3. Objectives—The objectives of this Committee shall be: 

(1) To initiate or to further action tending to stabilize the nomenclature of 

American insects. 

(2) To make recommendations directly to the International Commission on 
Zoological Nomenclature or through the International Committee on 
Entomological Nomenclature on cases involving action of interest to 
entomologists. 

(3) To give advice on problems of nomenclature that may be submitted to 
the Committee by any American entomologist. 
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4. Limitation—The Committee in all its actions shall be bound by the Inter- 
national Code of Zoological Nomenclature and by the Opinions of the Inter- 
national Commission on Zoological Nomenclature. 

5. Members—(a) The Committee shall consist of at least 10 and not more 
than 15 members. 

(b) At least two names shall be placed in nomination for each vacancy by 
the Chairman. 

(c) Members shall be elected by mail ballot, but shall be subject to the 
eonfirmation of the executive committee of each sponsoring organization. 

(d) Three members shall retire each year but shall be eligible for re-election. 
oo annual election shall be conducted not less than one month prior to the Annual 

eeting. 

(e) The class of each member at the time of adoption of these Bylaws shall 
be determined jointly by the two sponsoring organizations. 

6. Officers—The officers of the Committee shall be a chairman and a 
secretary. 

(a) It shall be the duty of the chairman to preside at meetings and to initiate 
any action, including the appointment of subcommittees, looking towards the 
fulfillment of the objects of the Committee. 

(b) It shall be the duty of the secretary to carry on all correspondence, mail 
ballots, transact other business, and render an Annual Report to the Committee 
for transmission to the two sponsoring organizations. 

(c) The officers shall be elected annually by a majority vote of the Com- 
mittee, the election to be completed not less than one month prior to the Annual 
Meeting. 

7. Transaction of Business—The Committee shall be empowered to make 
such rules as may appear desirable for the handling of its business; but no action 
on a matter of nomenclature shall be taken except by mail ballot. 

8. Quorum—A quorum at any meeting shall consist of a majority of the 
members of the Committee. 

9. Amendments—These Bylaws may be amended by a majority vote of the 
Committee taken by mail ballot. 


OFFICERS AND MEMBERS 
Chairman—C. F. W. MUESEBECK, Bureau of Entomology and Plant Quarantine, 
Department of Agriculture, Washington 25, D. C. 
Secretary—E. Gorton LInsLEy, Department of Entomology, University of 
California, Berkeley, California. 
Other Members— 
J. C. BrapLey, Department of Entomology, Cornell University, Ithaca, 
New York. 
W. J. Brown, Division of Entomology, Department of Agriculture, Ottawa, 
Canada. 
H. B. HunGerForD, Department of Entomology, University of Kansas, 
Lawrence, Kansas. 
T. H. HupsBet_, Department of Biology, University of Florida, Gainesville, 
Florida. 
CLARENCE E. MICKEL, University Farm, St. Paul, Minnesota. 
P. W. Oman, Bureau of Entomology and Plant Quarantine, Department of 
Agriculture, Washington 25, D. C. 
A. GLENN RICHARDS, JR., Zoological Laboratory, University of Pennsylvania, 
Philadelphia 4, Pennsylvania. 
HERBERT H. Ross, State Natural History Survey, Urbana, Illinois. 
Curtis W. SaBROsKY, 605 Volunteer Bldg., Atlanta, Georgia. 
ALAN STONE, Bureau of Entomology and Plant Quarantine, Department of 
Agriculture, Washington 25, D. C. (alternate for P. W. Sean 
Rosert L. UsInGcER, 605 Volunteer Bldg., Atlanta, Georgia. 
G. Stuart WALLEY, Division of Entomology, Department of Agriculture, 
Ottawa, Canada. 


COMMUNICATIONS 
Correspondence regarding action of the Committee as a whole may be 
addressed to the Secretary. Any members will be glad to furnish information 
regarding the Committee. 
E: G. Linsey, Secretary. 
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NEW MEMBERS 


ELECTED JULY, 1944 


GerorGE Epwarp Bonart, 1945 Yosemite Road, Berkeley, California. At present 
Lt. H-V(S), U. S. N. R.; taxonomy and biology of Hymenoptera and Diptera. 

WiLuiaM F. Buren, P. O. Box 947, Alexandria, Louisiana. Assistant Sanitarian 
(R), U. S. P. H. S.; taxonomy of ants and mosquitoes. 

Epwarp L. CoMAN, 26 Lake St., Wakefield, Rhode Island. President of South 
County Hospital; histology and embryology and medical entomology. 

Joun H. Conroy, Det. 1902nd S. C. Unit, Borden General Hospital, Chickasha, 
Oklahoma. Sgt., Sanitation Technician, 196 Army of U. S.; household and 
storage pests, and malaria and mosquito control. 

CARLOS D’ANDRETTA, JR., Escola Paulista de Medicina, R. Botucatu 720, Sao 
Paulo, Brasil. Physician, medical entomology. 

GustTAv HErnricu, Hugo Detjen, 303 West 42nd St., New York 18, New York. 
President Detjen Corporation; electrical killing devices. 

CHARLES F. GERLACH, State Department of Public Health, Division of Sanitary 
Engineering, Springfield, Illinois. Captain, Assistant Entomologist (R), 
U.S. P. H. S.; orchard insects and medical entomology. 

RAYMOND GOELBERT, 71-15 65th St., Glendale, L. I., Brooklyn 27, New York; 
Fly Contro! Consultant, associated with Detjen Corporation. 

*PETER C. GRASSMAN, 1314 W. Palm Lane, Phoenix, Arizona. 

ALEXANDER, OGLOBLIN, 3120 Sanabria, Buenos Aires, Argentina, South America. 
Entomology of Western Hemisphere, especially South America. 

JEAN-PAUL Picarp, 58 rue St. Ambroise, Loretteville, Quebec, Canada. Depart- 
ment of Lands and Forests; forest entomology. 

Rospert W. L. Ports, 112 Agriculture Hall, Berkeley 4, California. Division 
of Entomology and Parasitology, University of California. Coprophagous 
Scarabaeidae. 

J. A. Ramos, Department of Entomology, College of Agriculture and Mechanical 
Arts, Mayaguez, Puerto Rico. Assistant Professor. West Indian insects, 
especially Fulgoroidea. 

Everett G. SNYDER, 2214 N. High St., Covington, Ohio. Department of Zoology 
and Entomology, Ohio State University. Biology of Heleidae (Cerato- 
pogonidae). 


ELECTED DECEMBER, 1944 


Roserto Levi CastitLo, P. O. Box 759, Guayaquil, Ecuador, South America. 
Head of Military Entomological Service; medical entomology. 

HARRIET EXLINE FRIZZELL, Department of Animal Biology, University of Wash- 
ington, Seattle 5, Washington. Spiders. 

W. W. Gipson, LeMoyne College, Memphis, Tennessee. Chief, Biology Depart- 
ment; spiders. 

M. H. Goopwin, JR., 605 Volunteer Building, Atlanta 3, Georgia. U.S. P.H.S. 
Assistant Sanitarian (R), Entomologist; medical entomology. 

E.tton J. HANsENS, Entomology Department, New Jersey Agricultural Experi- 
ment Station, New Brunswick, New Jersey; Biology, Taxonomy and biological 
control of mosquitoes. 

GerorceE B. Harston, P. O. Box 785, Powell, Wyoming. State Entomologist. 

C. Crayton Horr, Quincy College, Quincy, Illinois. Head, Department of 
Biology; various phases of invertebrate zoology, chiefly taxonomic and 
ecological; especially Pseudoscorpionida. 

Wiu1aM Hovanirz, P. O. Box 997, Tallahassee, Florida. Physiology and genetics 
of malaria transmission; butterflies. 

Car_ B. Hurraker, Institute of Inter-American Affairs, Division of Health and 
Sanitation, Apartado Aereo 3951, Bogota, Colombia, South America. 

JasBus CONSTANTINE REDD, Box 1538, State College, Mississippi. State Plant 
Board of Mississippi. 

WILLIAM CARLISLE REEVES, Hooper Foundation for Medical Research, San Fran- 
cisco, California. Medical entomology and arthropod borne diseases. 

Roy EpGar Ropock, Lewiston State Normal School, Lewiston, Idaho. Hemiptera 
of Idaho and Washington. 


*Killed in action December 4, 1944, 
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RoBerT C. SCHNITZER, American Red Cross, ARC 27516, APO 627, c/o Post- 
master, New York, New York. Amateur interest. 

WILLIAM Warp SmitH, Malaria Control in War Areas, State Board of Health, 
Jackson 113, Mississippi. Assistant Sanitarian (R), U.S. P. H.S. Medical 
entomology. 

Hewson H. Swirt, Department of Zoology, State University of Iowa, Iowa City, 
Iowa. Taxonomy of Ichneumonidae. 

FRANK H. Taytor, School of Public Health and Tropical Medicine, University 
of Sydney, Sydney, New South Wales, Australia. Mosquitoes of Australia 
and New Guinea, and medical zoology. 

GEORGE WENE, Comstock Hall, Cornell University, Ithaca, New York. Insect 
toxicology. Cicadellidae. 

GENEVIEVE WILLIAMS, 2955 Blaine, Apt. 408, Detroit 6, Michigan. 

Cuiirton ARLIE WILson, Malaria Control in War Areas, 15 Pine Street, New York, 
New York. Medical entomology and Lygaeidae. 

LoutsE M. RussELL, Bureau of Entomology and Plant Quarantine, Washington 25, 
D.C. Assistant Entomologist, Division of Insect Identification; taxonomy 
of Aleyrodidae, Chermidae, and Psyllidae. 


OBITUARIES 


EpwarpD W. BERGER, member of the Society since 1909 and a Fellow since 
1921, was born in Berea, Ohio, on November 29, 1869, and died in Gainesville, 
Florida, on August 24, 1944. He received the A.B. degree from Baldwin-Wallace 
College in 1891 and the Ph.B. in 1894. The Doctor of Philosophy degree was 
conferred upon him by Johns Hopkins College in 1899. He was an instructor of 
biology at Baldwin-Wallace from 1899 to 1901. He then studied at the Ohio State 
University, Cedar Point laboratory. He was appointed entomologist of the 
Florida Experiment Station in 1906 and continued in this capacity until 1911 when 
he was appointed State Nursery Inspector. In 1913 he became Entomologist of 
The Florida State Plant Board, a position which he held until 1943, when he 
retired because of a chronic disease and failing health. Doctor Berger is inter- 
nationally known for his discovery of Citrus Canker in the state of Florida and 
the part he played in its subsequent eradication. His work with entomogenous 
fungi for the control of Citrus Whitefly was also of outstanding importance. Under 
his direction Aschersonia and the Vedalia lady beetle were cultured for distribution 
in Florida groves. He published a number of articles on insects of importance in 
the state of Florida. He was a member of the Cotton States Branch, The Ameri- 
can Association of Economic Entomologists, The Entomological Society of 
America, The Florida Entomological Society, The American Association of 
Economic Entomologists, The American Association for the Advancement of 
Science, the Florida Horticultural Society, and an honorary member of The 
Newell Entomological Society. He is survived by his wife, Mrs. Emily Muller 
Berger, a daughter, Mrs. E. G. Hume, and a granddaughter, Miss Peggy Hume. 

—Joun T. CREIGHTON. 


D. C. ELLiott, a member of the Society since 1931, was born in Pine Prairie, 
Evangeline Parish, Louisiana, October 22, 1909, and attended the public schools 
there. He entered Southwestern Louisiana Institute in 1928, and was graduated 
with the B.S. degree in 1931. He received a Fellowship in Zoology at Louisiana 
State University and was awarded the M.S. degree from that institution in 1932. 
He remained at Louisiana State University as assistant in the Zoology Depart- 
ment during the summer and was employed to assist in the preparation of the 
insect exhibits of the new State Capital Museum. In the fall he was appointed 
instructor of biology at Southwestern Louisiana Institute. The following year 
he returned to L. S. U. on a fellowship and worked toward the Ph.D. degree. 
During the second term of that session he filled a temporary appointment at 
Connecticut State College. During the summer of 1934 he was employed as 
research technician at the Connecticut Agricultural Experiment Station. In 
1934 he was appointed Iberia Parish director by the Louisiana Rural Rehabilitation 
Corps. In 1935 he returned to the faculty of Southwestern Louisiana Institute. 
During the summer of 1939 Mr. Elliott did further study at the University of 
Wisconsin. He was a member of the Entomological Society of America and of 
the Louisiana Academy of Sciences. Mr. Elliott is the author of ‘‘The Squash 
Bug in Connecticut’’ in State Entomologist Report in 1934; ‘‘Reduviidae or 
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Assassin Bugs of South Louisiana,’’ ‘‘Aphid Notes from Louisiana,’’ and ‘‘Biology 
of the Cottonwood Leaf Beetle,’’ in the Proceedings of the Louisiana Academy 
of Sciences. Before his death, June 9, 1943, Mr. Elliott was Associate Professor 
of Biology at Southwestern Louisiana Institute.—LIisE VIGE. 


EPHRAIM PorRTER FELT, a charter member of the Society and a Fellow since 
1908, was born at Salem, Massachusetts, January 7, 1868, and passed away at 
Stamford, Connecticut, December 14, 1943. 

Dr. Felt reached a pinnacle of success and admiration and respect of his 
fellow entomologists, both here and abroad, attained by few men. He received 
the B.S. degree from Massachusetts Agricultural College in 1891 and the Sc.D. 
from Cornell University in 1894. In 1898 he was appointed State Entomologist 
in New York to succeed Dr. J. A. Lintner. He held this position with distinction 
until he retired in 1928. At that time he became Director and Chief Entomologist 
to the Bartlett Tree Research Laboratory at Stamford, Connecticut, where he 
continued until his death. 

He was an untiring worker and turned out a tremendous number of books 
and papers both in the field of economic entomology and in the field of fundamental 
research. In the latter, he is best known for his monumental revision of the gall 
wasps, most of which were published as reports of the New York State Museum. 
He was one of the outstanding pioneers in the organization of the American 
Association of Economic Entomologists and was Editor of its ‘‘Journal of Eco- 
nomic Entomology”’ from the time of institution in 1908 until 1935. During this 
same span, he was Editor of the Index to the Literature of American Economic 
Entomology, published by the Association. 

An extended and interesting account of his life, together with portrait, is 
given in the Journal of Economic Entomology 36(6): 950-2. 

He is survived by a sister, Miss Elizabeth A. Felt, of Brookline, Massa- 
chusetts; two brothers, George H. Felt, of Northboro, Massachusetts, and 
Benjamin F. Felt, of Melrose, Massachusetts; a son, Ernest Felt, of Utica, New 
York; three daughters, Mrs. Charles Deane, of Summit, New Jersey; Mrs. Helen 
F. Peschel, of Oak Ridge, Tennessee; Mrs. Margaret Hunter, of East Schodack, 
New York; and 13 grandchildren.—HERBERT H. Ross. 


WILLIAM WILLIAMS HENDERSON, a member of the Society since 1932, died 
October 31, 1944. 

He was born at Clarkston, Cache County, Utah, May 23, 1879. When he was 
nine years of age, his parents moved the family to Robin, Idaho, where he was 
reared on a farm. His natural thirst for learning brought him to the Brigham 
Young College at Logan, and from this institution he obtained a Bachelor of 
Arts degree in June, 1903. Immediately following this, he entered the University 
of Chicago, later transferring to Cornell University, where he obtained a Master 
of Science degree in 1905. 

Returning from Cornell University, W. W. Henderson became instructor in 
biology at the Brigham Young College, serving in this position from 1905 to 1910. 
From 1910 to 1914, he was principal of the Weber Academy in Ogden. 

In 1917, Professor Henderson came to the Utah State Agricultural College 
as head of the Department of Zoology and Entomology, professor of zoology and 
entomology, and entomologist of the Agricultural Experiment Station. He 
continued i these positions until 1920 when he became President of the Brigham 
Young College, serving there until that institution was discontinued in 1926. 

Obtaining the Doctor of Philosophy degree in 1924 from the University of 
California, Dr. Henderson returned to the Utah State Agricultural College in 
1926, resuming his former positions. With the exception of one year, 1928-29 when 
on leave of absence, he served the College continuously from 1926 until the time 
of his death. 

Dr. Henderson took a prominent part in all college activities of a scholastic 
or professional nature. For years he served as chairman of the Attendance and 
Scholarship committee. He aided in organizing and sponsoring such campus 
organizations as the Genetics Seminar, Zoology Seminar and the Utazoa Society. 
He rendered valuable service in establishing the Utah State Chapter of the Society 
of the Sigma Xi on the campus in 1942 and served as its president during 1943-44. 
He was a member of the Faculty Advisory Council and other faculty organizations 
and committees. 
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Dr. Henderson possessed a natural penchant for discovering truth and a zeal 
for teaching it. He searched for it in its original sources of the great out-of-doors, 
in the laboratory, and in the works of other researchers. He was an earnest, 
courageous champion of all truth and of the scientific method of obtaining it. 
However, because of the large amount of executive work required of him in most 
of his positions, he was prevented from doing as much original research as he 
desired to do. Nevertheless, he made important contributions to science, par- 
ticularly with reference to the taxonomy and economic relationships of western 
Orthoptera. 

His collections of Orthoptera number thousands of specimens and dozens 
of species that he has collected in the fields, in canyons, on mountains and on the 
deserts of Utah. This excellent collection constitutes a valuable contribution to 
the Department of Zoology and Entomology of the Utah State Agricultural 
College. 

Dr. Henderson held membership in the following honorary and scientific 
societies: Sigma Xi, Cornell Chapter, 1905; Phi Kappa Phi; American Association 
for the Advancement of Science; Entomological Society of America; Pan Pacific 
Entomological Society; American Genetic Association; ‘Maaviods Eugenic Society; 
American Association of University Professors; and Utah Academy of Sciences, 
Arts and Letters. 

Dr. Henderson’s greatest contribution was perhaps that which he made in 
the classroom. He was particularly efficient as a teacher. This resulted from 
a combination of factors, including his natural capabilities, proficient training, his 
continuous, thorough and systematic preparation and presentation of subject 
matter, together with his sympathetic understanding of student character and 
problems. His nobleness of character, wisdom, meekness, sincerity, guilelessness, 
efficiency and friendliness developed in students and associates alike, a wholesome 
respect and sincere affection. 

The high esteem and kind affection in which the students of Utah State Agri- 
cultural College held this devoted teacher was manifest, in part, by their dedica- 
tion of the 1935 Buzzer to him. 

To all of his work, Dr. Henderson brought enthusiasm, freshness and 
excellence. He was tireless in all of his efforts and his enthusiasm, zeal and 
devotion to duty often carried him far beyond the point to which his physical 
strength should have been taxed. 

The interests and work of Dr. Henderson extended beyond the College campus 
to community, state and national problems. 

Dr. Henderson was highly respected and greatly admired by all who knew 
him. In his passing, the College, the community and the state of Utah have lost 
a great teacher, a valiant scientist, a sincere friend and a champion of truth. 

He is survived by his wife, Survina Wheeler Henderson, whom he married 
June 26, 1901, two sons, Weber W. and Lieutenant Winston H.. and seven daughters, 
Wanda, Lois, Mary, Phoebe, Willa, Afton and Rebecca. All of his children are 
married.—CHARLES J. SORENSON. 


EUGENE WARREN MENDENHALL, a member of the Society since 1939, nursery 
inspector in the State Department of Agriculture and well known as an ento- 
mologist, died early Friday, March 24, at his residence, 97 Brighton Road, 
Columbus, Ohio. e had been ailing for several weeks but continued :his duties 
through Wednesday. 

Born on a farm near Green Valley, Knox County, Mr. Mendenhall came to 
Columbus’ 50 years ago and for 37 years had been associated with the State Depart- 
ment of Agriculture. He was graduated from the College of Agriculture, Ohio 
State University, in the class of 1898. 

He was an active member of Indianola Methodist Church, the American 
Association for the Advancement of Science, Archaeological and Historical 
Society and the Entomological Society of America. 

His wife, Mrs. Jessie Wetmore Mendenhall, survives him, as do also two 
daughters, Mrs. Stanley E. Hill, East Moline, Ill., and Miss Gertrude E. Menden- 
hall, of the home; two grandchildren, Lee Eugene and Warren Herbert Hill; 
brother, L. C. Mendenhall, of Sarasota, Fla., a sister, Mrs. B. F. Parmenter, 
Fredericktown, Ohio, and a step-sister, Mrs. Harker Lybarger, Mt. Vernon. 

—J. W. BARINGER. 
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Maurice C, TANQUARY, a charter member of the Society, died on October 25, 
1944, ending the colorful career of one of the country’s best known authorities 
on beekeeping. Professor of entomology and economic zoology at the University 
of Minnesota since 1928, Dr. Tanquary remained active in his profession up to 
within a few weeks of his passing. During his lifetime he had held positions of 
responsibility as entomologist in four American institutions in as many states, but 
had also distinguished himself as a commercial beekeeper and adviser to the 
beekeeping industry. 

During two brief periods of absence from academic work, Dr. Tanquary 
spent three years in the Arctic as zoologist with the Crocker Land Expedition and 
also engaged in private beekeeping at which time he set a record of success in 
nos large quantities of honey in northern states with packaged bees from 
the South. 

Dr. Tanquary was born November 26, 1881, and reared on a farm near 
Lawrenceville, Illinois. Using public school teaching as a means of earning his 
way through college, he entered first Vincennes University and then the University 
of Illinois. At the latter institution he became assistant in zoology and ento- 
mology and continued his studies and research to earn his Master of Arts degree 
in 1908 and his Doctor of Philosophy in 1912. In the meantime he spent a year in 
research at Harvard. 

In 1912 he went to Kansas State College as instructor in entomology and 
zoology, where his interest in beekeeping as a commercial enterprise grew rapidly. 
In 1913 he obtained a leave of absence from Kansas State to ew Donald 
B. McMillan’s Crocker Land Expedition as zoologist. After nearly three eventful 
years in North Greenland and a short period on the lecture platform he returned 
to Kansas, where his promotion was rapid. In 1920 he went to the Texas Agri- 
cultural Experiment Station to become chief in the division and also state 
entomologist. He resigned this position in 1924 to enter beekeeping, starting in 
North Dakota on a commercial scale with package bees. His success attracted 
wide attention among beekeepers and he became one of the first operators to 
place beekeeping on a scientific basis and produce honey in carload lots. 

In 1928 he was called to the University of Minnesota as professor of ento- 
mology, a position which he held until the time of his death. During his years at 
Minnesota Dr. Tanquary maintained close contact with beekeeping and became 
one of the advisers to the industry in this country. At the University he sup- 
plemented his fund of knowledge in regard to the business of beekeeping with new 
research on strains of honey bees, problems of overwintering and nutritional 
values of honey. He published a number of papers reflecting the findings of 
research at Minnesota and also authored the extension bulletin which has come 
to be regarded as the handbook for Minnesota beekeepers. 

Professional recognition came to him through a number of professional groups. 
He was a fellow of the American Association for the Advancement of Science; 
charter member of the Entomological Society of America; vice-president (1924) 
of the American Association of Economic Entomologists; member of Sigma Xi. 


C. H. TyLeErR TOWNSEND, a member of the Entomological Society of America 
from 1907 to 1918, was born in Oberlin, Ohio, December 5, 1863. His broad 
interests in many fields of science began as early as 1873, when he took up the 
study of insects, fossils, and general geology. He-graduated from the Constantine, 
Michigan, High School in 1882, and from 1887 to 1891 took a medical course in 
Columbian College, concurrently holding his first professional entomological 
position as assistant and acting entomologist for the United States Department of 
Agriculture. In 1891 he joined the faculty of the New Mexico College of Agri- 
culture and Mechanical Arts, and two years later, through an exchange of positions 
with T. D. A. Cockerell, became curator of the Museum in Jamaica. 

His subsequent professional career in entomology was largely devoted to public 
service for the governments of the United States, Peru, and Brazil. He returned, 
however, for one year to the New Mexico Agricultural Experiment Station, in 
1898 to 1899, and taught in the Provincial School at Batangas, P. I., from 1904 
to 1906. In the course of this busy life, he found time to earn a degree of Bachelor 
of Science at George Washington University in 1908, and in 1914 he received the 
Degree of Doctor of Philosophy from the same institution. In 1914, after the 
death of D. W. Coquillett, he was appointed systematic entomologist in the 





144. Annals Entomological Society of America |Vol. XX XVIII, 


Bureau of Entomology of the United States Department of Agriculture. He held 
this position until 1919 and then moved to South America, where, after ten years’ 
service for the governments of Peru and Brazil, he founded the publishing company 
of Charles Townsend & Filhos, Itaquaquecetuba, Sao Paulo, Brazil. 

Dr. Townsend is the author of more than a thousand articles on insects and 
other scientific subjects. His publications include subjects as distant from ento- 
mology as the theory of gravity and the theory of the moon’s origin. He was 
deeply interested in many phases of economic biology, in biological control, and 
in the environmental relationships of the Diptera. Some aspects of his work, 
such as his theory of the speed of flight of the deer bot, Cephenemyia, the scheme of 
abbreviations used in his descriptions, and his concepts of restricted genera, have 
aroused considerable controversy. The future will decide whether he or his 
critics are right; but, regardless of the ultimate decision, he has laid down an 
important foundation for subsequent workers to build on. His collections are 
important, and he was a good technician. 

His interests in the Diptera began early and extended over more than 60 
years. During that time he named more than a thousand genera and a great 
many species of flies, largely in the difficult oestro-muscoid complex, and evolved 
a new system for the classification of that complex. His magnum opus was the 
Manual of Myiology, published in twelve parts, 3760 pages, and 94 original plates. 
A large part of the manual is devoted to keys to the muscoid and oestroid genera 
of the world and to descriptions of the genera individually. Fortunately, he 
lived to see its completion. 

Dr. Townsend died quietly in his sleep during the early morning hours of 
March 17, 1944. Up to the last he had enjoyed rugged health. He is survived 
by his second wife, Mrs. Margaret Townsend, by five of his seven children, and by 
several grandchildren.—MAvRICcE T. JAMES. 


WILLIAM Roy WEstT, a member of our Society since 1941, was killed in action 
during the invasion of the Marshall Islands on January 31, 1944. He was born at 
Ruleville, Mississippi, January 24, 1920. He was graduated from Sunflower 
Agricultural High School in 1937 as president and valedictorian of his class, grad- 
uating from Sunflower Junior College two years later. He was president of the 
Y. M. C. A., also a literary society, played in the band and was a star athlete. 
He was graduated from the University of Alabama in 1941 and because of his fine 
scholastic record was selected as a graduate assistant in the Zoology and Ento- 
mology Department of Mississippi State College, where he served during the 
session of 1941-1942. He enlisted in the Marines in the summer of 1942 and in 
January, 1943, was commissioned a Second Lieutenant in the regular Marine Corps 
instead of the Reserves as a result of having one of the five highest grades in his 
class. He married Martha Hamilton Lacy, of Booneville, Mississippi, on Feb- 
ruary 12, 1943, and served at Camp Pendleton, California, until he went overseas 
in January. He was promoted to First Lieutenant October 4, 1943. He was a fine 
student, an untiring worker, intensely interested in entomology. He was a mem- 
ber of the American Association of Economic Entomologists also, and although 
his career was just beginning, he would have undoubtedly made a record of splendid 
achievement in entomology if he had lived. His genial, friendly personality 
endeared him to faculty and students alike and his death was a great, saddening 
shock to all who knew him.—Ctay LYLE. 
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